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PEEFACE. 


Having  so  lately,  in  my  volumes  on  the  Recent  and 
Fossil  Lepadidse,  expressed  as  strongly  as  I  could,  and  with 
the  utmost  sincerity,  the  obligations  under  which  I  lie  to 
very  many  naturalists,  I  will  not  here  repeat  my  thanks, 
and  will  only  say  that  the  assistance  formerly  rendered  me 
from  so  many  quarters  has  been  most  kindly  continued 
without  intermission.  The  references  under  the  Habitats, 
in  which  I  may  remark  the  names  of  Mr.  Cuming  and  of 
Mr.  Stutchbiury,  and  of  the  British  Museum,  so  often  recur, 
show  my  deep  obligations  to  these  gentlemen  and  to 
Dr.  Gray,  and  indeed  to  most  of  the  British  and  several 
Foreign*  collectors  of  recent  and  fossil  shells.  At  the 
period  when  the  Introduction  to  this  volume  was  printed,  I 
stated  that  I  did  not  know  whether  the  Palseontographical 
Society  would  publish  the  few  British  fossil  Balanidse ;  the 

*  I  feel  under  special  obligation  to  Mr.  Dana  for  several  very  interesting 
communications  connected  with  the  present  subject,  and  for  information 
derived  from  his  magnificent  work  on  the  Crustacea,  collected  during  the 
United  States  Exploring  Expedition.  Also  to  M.  Bosquet,  of  Maestricht,  for 
the  loan  and  gift  of  several  interestiog  fossils,  described  and  illustrated  with  the 
utmost  fidelity,  in  his  beautiful  "  Monographic  des  Crustac^s  fossilcs  du  terrain 
Cretac6c  du  D.  de  Limbourg." 


VUl  PREFACE. 

Council  has  now  honoured  me  by  determining  on  this 
publication,  so  that  these  species  will  hereafter  be  more 
fully  illustrated  than  they  could  be  in  the  present  volume. 
I  cannot  conclude  this  short  preface,  without  again  tender- 
ing my  most  grateful  thanks  to  the  Council  of  the  Ray 
Society  for  the  publication  of  my  two  volumes,  and  for  the 
very  kind  manner  in  which  they  have  acceded  to  all  my 
requests. 

Down,  Kent;  July,  1854. 
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Mt  fonner  volume,  published  by  the  Ray  Society, 
treated  only  of  the  Lepadidae,  one  family  of  the  Cirripedia  : 
I  was  induced  to  print  it  from  having  the  materials  ready, 
though  this  partial  publication  has  been  in  some  respects 
inconvenient.  The  Pateontographical  Society  has  done 
me  the  honour  to  publish,  with  ample  illustrations,  the  fossil 
species  of  this  same  family  of  liCpadidse.  This  present 
volume  completes  my  work  on  the  sub-class  Cirripedia.* 
I  had  originally  intended  to  have  published  a  small  volume 
on  my  anatomical  observations  ;  but  the  full  abstract  given 
in  my  former  volume,  which  will  be  illustrated  to  a  certain 
extent  in  the  plates  appended  to  this  volume,  together  with 
the  observations  here  given  under  the  Balanidse,  appear  to 
me  sufficient,  and  I  am  unwilling  to  spend  more  time  on 
the  subject.  In  the  volume  on  the  Lepadidae,  I  gave  the 
specific  or  diagnostic  characters  in  English  and  Latin : 
I  have  here  left  out  the  latter,  inasmuch  as  I  have  appended 
at  the  end  of  this  volume  a  Latin  Synopsis   of  all  the 

*  The  number  of  the  British  fossil  species  of  the  Balanidse  and  Vermcids  in  a 
recognisable  state  is  so  small,  that  I  do  not  know  whether  it  will  be  considered 
wortn  while  to  publish  in  the  Palieontographical  series  more  detailed  illustra- 
tions than  are  given  in  this  Tolumc. 
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species,  recent  and  fossil,  of  the  whole  class.  To  each  species 
is  added  a  reference  to  the  pages  and  plates  of  my  three 
volumes,  so  that  the  Synopsis  will  serve  as  a  systematic 
index  to  the  three:  an  alphabetical  index  to  the  present 
volume  is  also  given.  In  the  Lepadidae,  I  gave  an  additional 
specific  character,  derived  from  the  softer  parts  of  the 
animal's  body :  in  the  Balanidse,  these  parts  are  more  alike 
in  the  diflferent  species,  and  1  have  found  it  impossible  to 
give  a  diagnostic  character  thus  derived.  In  those  cases  in 
which  a  Family  contains  but  one  genus,  or  a  Genus  but  one 
species,  I  have  assigned  my  reasons  for  the  institution  of  such 
groups,  but  have  given,  as  heretofore,  only  a  single  descrip- 
tion in  full :  it  would  have  been  easy  to  have  separated,  by 
analogy,  this  description  into  one  for  the  species,  another 
for  the  genus  or  for  the  family ;  but  as  I  beUeve  such  separa- 
tion and  subordination  of  the  characters  would  have  been 
largely  conjectural,  I  have  thought  it  best  to  act  as  I  have 
done,  and  give,  thus  saving  useless  repetitions,  only  a  single 
description,  and  leave  it  for  my  successors,  when  more 
genera  or  species  are  known,  to  separate,  with  such  certainty 
as  is  ever  possible,  the  generic  from  the  specific  characters. 

In  nomenclature,  I  have  endeavoured  rigorously  to 
follow  the  rules  of  the  British  Association,  and  have  never, 
at  least  intentionally,  broken  through  the  great  law  of 
priority.  In  accordance  with  the  rules,  I  have  rejected, 
that  is,  as  compulsory,  all  names  given  before  the  intro- 
duction of  the  binomial  system  in  1758.  I  have  given 
much  fewer  synonyms  than  is  usual  in  conchological 
works ;  for  it  is  impossible  to  recognise  with  any  approach  to 
certainty,  several  even  of  the  common  European  forms,  in 
the  short  descriptions  given  by  most  authors;  this  holds 
good  in  many  cases  in  which  figures,  in  appearance  excellent, 
have  been  added.  I  assert  this  the  more  confidently,  from 
having  had  the  advantage  of  having  gone  over  some  of  the 
Linnean  synonyms  with  Mr.  S.  Hanley.  I  may  further 
venture  to  express  my  conviction,  that  giving  references  to 
works,  in  which  there  is  not  any  original  matter,  or  in  which 
the  plates  are  not  of  a  high  order  of  excellence,  is  absolutely 
injurious  to  the  progress  of  natiural  history. 

Sessile  Cirripedes,  partly  from  being  attached  to  surfaces 
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hbving  very  diflTerent  characters,  partly  from  undei^oing  a 
varying  amount  of  disintegration,  and  partly  from  unknown 
innate  causes,  are  extremely  variable.  Under  the  head  of 
Variation,  in  the  Family  Balanidse,  and  under  the  Genus 
Balanus,  I  have  enlarged  on  this  subject,  and  have  shown 
that  there  is  scarcely  a  single  ewternal  character  which  is 
not  highly  variable  in  most  of  the  species.  As  whole 
groups  of  specimens  often  vary  in  exactly  the  same  manner, 
it  is  not  easy  to  exaggerate  the  difficulty  of  discriminating 
species  and  varieties.  It  is  absolutely  necessary  in  most 
cases,  for  mere  identification,  that  the  valves  of  at  least 
one  specimen  in  a  group  should  be  disarticulated  and  well 
cleaned  (for  which  purpose  caustic  potash  is  most  useful), 
so  that  the  internal  characters  may  be  examined.  Whoever 
attempts  to  make  out  from  external  characters  alone,  without 
disarticulating  the  valves,  the  species,  (even  those  inhabit^ 
ing  one  very  confined  region,  for  instance  the  shores  of 
Great  Britain,)  will  almost  certainly  fall  into  many  errors: 
hence  it  is,  and  can  thus  only  be  accounted  for,  that  I  have 
not  seen  one  collection  of  British  specimens  with  all  the 
species,  though  so  few  in  number,  rightly  discriminated ;  and 
in  the  large  majority  of  cases,  either  two  or  three  species, 
certainly  distinct,  were  confounded  together,  or  two  or  thfee 
varieties,  as  certainly  not  distinct,  were  separated  from  each 
other. 


On  the  Names  given  to  the  different  parts  of  Cirripedes. 

In  my  former  volume  I  have  stated  that  I  found  it 
indispensable,  in  part  owing  to  the  extreme  confusion  of 
the  nomenclature  previously  used,  to  attach  new  names  to 
several  of  the  external  parts  of  Cirripedes.  Almost  all  these 
names  are  applicable  to  the  Balanidae,  or  sessile  Cirripedes, 
and  to  the  Verrucidae;  but  a  few  additional  names  are 
requisite,  which,  together  with  the  old  names,  will,  I  hope, 
be  rendered  clear  by  the  accompanying  woodcuts.  In 
sessile  Cirripedes,  the  whole  of  that  which  is  externally 
visible,  may  for  convenience   sake   be   divided   into   the 
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operculum  or  opercular  valves  (valva  operculares)^  and  the 
shell  (testa),  though  these  parts  homologically  present  no 
real  difference.  The  opercuhim  is  seated  generally  some 
little  way  down  within  the  orifice  of  the  shell ;  but  in  very 
young  specimens  and  in  Verruca,  the  operculum  is  attached 
to  the  summit  of  the  shell,  and  the  shell,  without  the 
operculum  be  removed,  can  hardly  be  said  to  have  any 
orifice ;  though,  of  course,  the  opercular  valves  themselves 
have  an  aperture  for  the  protrusion  of  the  cirri. 

The  shell  consists  of  the  dasis  (called  the  support  by 
some  authors),  which  is  membranous  or  shelly,  and  flat  or 
cup-formed,  and  of  the  compartinents  {testa  valva),  which 
vary  from  eight  to  four  in  number,  and  occasionally  are  all 
calcified  together. 

The  compartment,  at  that  end  of  the  shell  where  the  cirri 
are  exserted  through  the  aperture  or  lips  of  the  operculum, 
is  called  the  carina  (fig.  1) ;  the  compartment  opposite 
to  it  is  the  rostrum, — these  two  lying  at  the  ends  of  the 
longitudinal  axis  of  the  shell.  Those  on  the  sides  are  the 
lateral  co^npartments ;  that  nearest  the  carina,  being  the 
carinO'lateral  {testa  valva  carino-lateralis),  that  nearest  the 
rostrum,  the^rostro-lateral,  and  the  middle  one,  simply  the 
lateral  compartment;  but  these  three  compartments  are 
rarely  present  together.  The  rostro-lateral  compartment, 
which  always  resembles  fig.  2,  and  may  be  always  known 
by  having  radii  on  both  sides,  is  often  absent;  and  not 
rarely  the  lateral  and  carino-lateral  compartments  are  con- 
founded together,  or  one  is  absent ;  in  such  cases  the  com- 
partment that  is  left  is  simply  called  the  lateral  one.  The 
compartments  are  separated  from  each  other  by  sutures, 
which  are  often  so  fine  and  close  as  to  be  distinguished  with 
diflSculty.  The  edge  of  a  compartment,  which  can  only 
be  seen  when  disarticulated  from  its  neighbour,  I  have  called 
the  sutural  edge  {acies  suturalis). 

Each  separate  compartment  consists  of  a  wall  {paries),  or 
parietal  portion  {pp  in  woodcuts),  which  always  grows  down- 
wards, and  forms  the  basal  margin ;  and  is  furnished  on  the 
two  sides  either  with  ala  (fig.  4),  or  with  radii  (fig.  2), 
or  with  an  ala  on  one  side  and  a  radius  (fig.  8)  on  the 
other. 
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The  radius*  (adopting  the  name  used  by  Bruguiere^ 
Lamarck,  and  others)  differs  remarkably  in  appearance 
(though  not  in  essence)  from  the  walls  or  parietd  portion, 
owing  to  the  direction  of  the  lines  of  growth  and  the  state 
of  its  usually  depressed  surface.  In  the  upper  part  the 
radii  overlie  the  alae  of  the  adjoining  compartments:  in 
outline  (r,  fig.  1,  2,3),  they  are  wedge-formed,  with  their 
points  downwards ;  their  summits  (and  this  is  often  a  useful 
specific  character)  are  either  parallel  to  the  basis  or  as  in 
fig.  1  and  2,  oblique.   The  radii  are  sometimes  not  developed* 

The  aliB  (so  called  by  Dr.  Gray)  are  overlapped  by  the 
radii  and  by  part  of  the  walls;  they  usually  extend  only 
about  half  way  down  the  compartment  {a  fig.  3,  4,  1); 
their  summits  are  either  parallel  to  the  basis  or  oblique. 
The  alae  of  the  several  compartments,  together  with  the 
internal,  upper,  thickened  surfaces  of  the  walls,  against  a 
shoulder  of  which  the  sutural  edges  of  the  alae  abut,  have 
been  called  (by  Dr.  Gray)  the  sheath  {vagina).  The  upper 
and  greater  portion  of  the  sheath  is  marked  by  transverse 
lines,  caused  by  the  exuviation  of  the  opercular  membrane^ 
as  that  membrane  may  be  called,  which  unites  the  operculum 
all  round  to  the  sheath,  or  upper  internal  surface  of  the 
shell. 

The  carina  has  always  two  ala^  as  in  fig.  4. 

The  carino-lateral  and  lateral  compartments  have  always 
an  ala  on  one  (the  rostral)  side,  and  a  radius  on  the  other 
(the  carina!)  side,  as  in  fig.  3. 

The  rostrO'lateral  compartment  (when  present)  has  always 
radii  on  both  sides,  as  in  fig.  2. 

The  rostrum  has  normally  aliB  on  both  sides,  as  in  fig.  4, 
but  very  often  from  fusion  with  the  rostro-lateral  compart- 
ments on  both  sides,  it  has  radii  on  both  sides,  as  in  fig.  2. 

*  The  radii  baTe  been  called  by  Eanzani  and  De  Blainville  "  ares  depressB^ 
(the  parietal  portions  of  the  compartments  beine  the  "  ares  prominentes") ;  bj 
Poll,  "  area  inteijectae ;"  by  Gray,  "  sutures ;"  by  Coldstream,  **  compartments 
of  the  second  order,"  (tlie  parietal  portions  being  those  of  the  first  order) ;  by 
some  authors  as  "  intersticia".  I  may  here  add  that  the  scuta  are  the  **  central 
Tal?es"  of  Gray,  the  "  anterior"  of  Kanzani,  and  the  "  inferior  opercular^'  of 
De  Blainville :  the  terga  are  the  **  posterior  Tal?es"  of  Gray  and  Ranzani,  bat 
the  "superior  operculaur"  of  De  Blainville:  the  rostrum,  on  the  other  hand,i8  the 
**  anterior  Talve"  of  Ferussac  and  the  ^rentral"  of  De  Blain?iile;  the  caxiif 
being  the  "  dorsal  valve"  of  the  latter  author. 
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The  walls  of  the  shelly  the  basis,  and  the  radii,  are  in  very 
tnany  cases  composed  of  an  outer  and  inner  lamina,  united 
together  by  longitudinal  septa ;  a  set  of  tubes  c5^  pores  being 
thus  formed.  The  points  of  the  longitudinal  septa  gene-* 
rally  project  beyond  the  laminae,  and  are  denticulated  on 
both  sides  (see  woodcut,  further  on ;)  the  septa  are  some- 
times branched,  several  irregular  rows  of  pores  between  the 
two  laminae  being  then  formed  (see  PI.  7,  fig.  3  d,  and 
PI.  10,  fig.  V,  U). 

Operculum,  or  opercular  valves. — ^These  consist  of  a  pair 
of  scuta  and  a  pair  of  terga.  They  are  joined  to  the  sheath 
of  the  shell  by  the  opercular  membrane. 

^Scutum  (woodcut  5) :  this  valve  is  generally  sub-trian- 
gular, and  its  three  margins  are  the  basal,  the  tergal,  so 
called  from  being  articulated  with  the  tergum,  and  the 
occludenty  so  called  from  opening  and  shutting  against  the 
opposed  valve.  The  angles  are  called  from  the  adjoining 
margins,  as  basi-tergaly  &c. ;  the  upper  angle  being  the  apex. 
The  scutum  is  ordinarily  articulated  to  the  tergum  by  an 
articular  ridge  {crista  articularis),  running  up  to  the  apex 
of  the  valve,  and  by  an  articular  furrow,  which  latter  receives 
the  scutal  margin  of  the  tergum.  The  articular  ridge,  in-. 
stead  of  projecting  straight  up  from  the  valve,  when  laid  flat 
on  its  external  surfa^,  often  bends  over  to  the  tergal  side, 
and  is  then  said  to  be  reflexed.  On  the  internal  surface  of 
the  valve,  there  is  almost  always  an  adductor  pit  or  cavity 
{fossa  adductoris),  for  the  attachment  of  the  adductor  scu- 
torum  muscle :  this  pit  is  often  bounded  on  its  tergal  and 
basal  sides,  by  a  ridge,  called  the  adductor  ridge  {crista  cuU 
ducforis),  which,  in  its  upper  part,  is  often  confluent  with 
the  articular  ridge.  Beneath  the  adductor  ridge,  in  the 
basi-tergal  comer  of  the  valve,  there  is  often  a  lateral-de-t 
pressor  pit  {fossa  musculi  lateralis  depressoris),  for  the  at- 
tachment of  the  so-called  muscle ;  and  this  pit  is  some- 
times furnished  with  crests. 

Tergum,  (woodcut  6  and  7) : — this  valve,  also,  has  three 
margins,  the  scutal,  basal,  and  carinal ;  its  upper  end,  br 
apex,  is  sometimes  beaked;  on  the  basal  margin  a  spur 
{calcar)  depends ;  the  outer  surface  of  the  valve  is  depressed 
or  longitudinally /wrroirerf  {sulcus  loffgitudinalis)  in  the  line 


8  '  INTRODUCTION, 

properly  the  anterior  end,  and  the  tips  of  the  terga,  often 
hidden  within  the  shell,  are  properly  the  posterior  end  of 
the  external  covering ;  but  I  have  found  it  more  convenient 
to  speak  of  the  upper  and  basal  surfaces  and  aspects,  which 
hardly  admit  of  any  mistake.  A  line  drawn  from  the  centre 
of  the  basis,  along  the  middle  of  the  rostrum  to  the  tips  of 
the  scuta,  shows  the  strictly  medio-ventral  surface  of  the 
shell ;  and  another  line  drawn  from  the  centre  of  the  basis, 
along  the  carina,  to  the  tips  of  the  terga,  shows  the  strictly 
medio'dorsal  line ;  but  from  the  crooked  course  of  these 
lines,  I  have  found  it  far  more  convenient  to  speak  of  the 
rostral  and  carinal  end  or  aspect  of  the  different  parts  of 
the  shell ;  this  is  the  more  necessary  with  respect  to  the  in- 
ternal parts  of  the  animal,  owing  to  their  remarkable  changes 
of  position  during  the  nietamorphosis,  whence  it  comes 
that  the  dorsal  surface  of  the  thorax  faces  partly  dorsally, 
partly  anteriorly  or  downwards,  and  partly  even  ventrally ; 
and  the  ventral  surface  of  the  whole  posterior  part  of  the 
thorax  faces  upwards  or  posteriorly;  but  when  we  refer 
these  parts  to  the  rostral^  carinal^  basal,  and  uppei'  ends  of 
the  shell,  there  can  be  no  mistake.  There  has  moreover, 
been  great  confusion  in  these  relative  terms,  as  applied  by 
different  authors. 

When  a  sessile  Cirripede  is  held  in  the  position  in  which 
they  have  generally  been  figured,  namely  with  the  basis 
downwards  and  the  scuta  towards  the  beholder,  then  the 
right  and  left  sides  of  the  Cirripede  correspond  with  those 
of  the  holder. 

I  have  followed  the  example  of  Botanists,  and  added  the 
interjection  [!]  to  synonyms,  when  I  have  seen  an  authentic 
specimen  bearing  the  name  in  question. 

Every  locality,  under  each  species,  is  given  from  spe- 
cimens ticketed  in  a  manner  and  under  circumstances  ap- 
pearing to  me  worthy  of  confidence, — the  specific  deter- 
mination being  in  each  case  made  by  myself. 
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Class— CRUSTACEA. 

Sub-Class — CiRRIPEDIA. 

Crustacea  attached  by  the  anterior  end  of  the  head^  by 
cement  proceeding  from  a  modified  portion  of  the  ovaria ; 
archetype  composed  of  seventeen  aeymentSy  with  the  three 
first  cf  large  size,  and  almost  always  developed  into  a  cara- 
pace, not  toholly  exuviated,  and  capable  of  various  move- 
ments ;  antenna  none ;  eyes  rudimentary ;  mouth  prominent^ 
formed  by  the  partial  confluence  of  the  labrum,  palpi,  man- 
dibles, and  two  pairs  of  maxillts;  thorax  attached  to  tlie 
internal  sternal  surface  of  the  carapace,  generally  bearing 
six  pairs  of  captorial,  biramous,  multi-articulated  limbs; 
abdomen  generally  rudimentary;  branchia,  when  present, 
attached  to  the  under  sides  of  the  carapace ;  generally  bi- 
sexual, when  unisexual,  males  epizoic  on  the  female ;  penis 
single,  generally  probosciformed,  seated  at  the  posterior  end 
of  the  abdomen;  oviducts  none;  metamorphoses  complex. 

Within  the  meroory  of  many  living  naturalists,  Cirripedes 
were  universally  looked  on  as  belonging  to  the  Molluscous 
kingdom;  nor  was  this  surprising,  considering  the  fixed 
condition  of  their  shells,  and  the  degree  of  external  resem- 
blance between,  on  the  one  hand,  Lepas  and  Teredo,  and 
on  the  other  hand,  between  Balanus  and  a  Mollusc  com- 
pounded of  a  patella  and  chiton.  It  is  remarkable  that 
this  external  false  appearance  overbore,  even  in  the  mind  of 
Cuvier,  his  knowledge  of  their  internal  structiure,  namely, 
their  lateral  jaws,  articulated  appendages,  and  regular  gan- 
glionic nervous  system,  which  now  strike  us  as  such  con- 
clusive evidence  of  their  position  in  the  great  Articulate 
kingdom.  Straus*  was,  I  believe,  the  first  who,  in  1819, 
maintained  that  Cirripedes  were  most  closely  allied  to  Crus- 
tacea. But  this  view  was  disregarded,  until  J.  Vaughan 
Thompson's!  capital  discovery,  in  1830,  of  their  metamor- 

*  Mdmoires  du  Mus^am  d'Histoire  Nat.,  torn  v,  p.  381. 
i  S^logical  Researches  and  Ulustrations. 
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phoses,  since  which  time,  Cirripedes  have  been  almost  uni- 
versally admitted  amongst  the  Crustaceans.  It  is  well 
known,  that  it  is  hardly  possible  to  give  a  definition  of  this 
great  class^  which  shall  include  every  member  of  it ;  never- 
theless, even  if  the  mature  Cirripede  alone  be  considered, 
the  following  characters,  viz.  the  slight  separation  of  the 
head  and  thorax,  the  latter  generally  bearing  six  pairs  of 
appendages,  and  the  being  enclosed  in  a  carapace — ^together 
with  the  periodical  exuviation  of  the  greater  part  of  the 
external  membranes,  would,  perhaps,  suffice  to  show  that  it 
should  be  classed  amongst  Crustacea. 

But  it  still  remains  undecided  what  rank  in  this  class 
Cirripedes  should  hold.  Before  briefly  discussing  this  point, 
it  is  indispensable  to  indicate  their  essential  characters, 
which  1  will  immediately  attempt.  For  as  long  as  it  remained 
doubtful  which  was  their  anterior  extremity,  which  the  ven- 
tral or  doTSdl  surface ;  as  long  as  the  peduncle  was  thought 
by  one  naturalist  to  be  the  legs,  by  another  the  abdomen, 
in  a  modified  condition,  it  was  hopeless  to  compare  Cirripedes 
with  ordinary  Crustaceans,  and  assign  to  them  their  due 
rank. 

In  the  larva  in  the  first  stage,  an  eye  and  two  pairs  of 
antennae  are  in  process  of  formation  or  are  developed ;  here, 
then,  according  to  the  analogy  of  all  Crustaceans,  we  have 
evidence  of  the  existence  of  the  first  three  cephalic  segments. 
The  mouth  always  consists  of  three  pairs  of  gnathites, 
and  hence  again,  from  analogy,  this  part  may  be  inferred 
to  be  formed  of,  and  supported  on,  three  other  segments ; 
making  thus  far  six  segments.  In  two  Orders  out  of  the 
three  into  which  Cirripedes  may  be  divided,  namely,  in  the 
Abdominalia  and  Apoda,  eight  quite  distinct  segments  suc- 
ceed the  mouth ;  of  these  the  first  differs  slightly  from  the 
seven  succeeding  segments,  and  may,  I  think,  be  safely 
considered  as  forming  the  seventh  (cephalic)  segment 
The  next  seven  segments  resemble  each  other  in  all 
^sential  respects,  and  are  no  doubt  the  normal,  seven  tho- 
racic segments.  These,  in  both  the  above  orders,  are  suc- 
ceeded by  three  smaller  segments,  which  differ  in  structure 
from  the  thoracic  segments,  and  must  be  abdominal.  Hence 
we  here  have,  altogether,  seventeen  segments.     It  should, 
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In  the  order  Thoracica,  including  all  comraon  Cirripedes, 
the  cephalic  and  thoracic  segments  are  as  much  confounded 
together  (but  with  coalescence  and  abortion  of  two  middle 
segments)  as  in  most  Podophthalmia ;  but  in  the  two  other 
orders,  the  cephalic  and  thoracic  segments  are  as  distinct 
as  in  the  Edriophthalmia.  The  number  of  the  segments, 
however,  which  strictly  appertain  to  the  anterior  part  of  the 
head  and  mouth,  being  only  six,  is  an  Entomostracan  cha- 
racter ;  on  the  other  hand,  the  first  pair  of  cirri  in  the  Tho- 
racica, has  some  claim  from  their  position,  apparent  functions, 
and  separation  from  the  succeeding  pairs,  to  be  said  to  belong 
to  the  mouth ;  on  which  view,  the  first  nine  segments  would, 
in  function,  be  cephalic,  as  in  the  highest  Crustaceans.  The 
fewness  of  the  segments  of  the  abdomen,  and  their  not 
bearing  in  two  of  the  orders  appendages,  is  an  Entomos- 
tracan character. 

Cirripedes  are  permanently  attached,  even  before  their 
final  metamorphosis,  by  a  tissue  or  cement,  first  debouching 
through  the  second  pair  of  antennae,  and,  subsequently,  in 
most  cases,  through  special  orifices,  penetrating  the  anterior 
part  of  the  head ;  this  cement  proceeds  from  glands,  which 
certainly  are  modified  portions  of  the  ovarian  system.  This 
fact  I  consider  of  the  highest  classificatory  imfdortance,  for  it 
is  absolutely  the  one  single  character  common  to  all  Cirri- 
pedes, besides  such  as  show  only  that  these  animals  belong 
to  the  articulated  kingdom,  and  are  Crustaceans.  No  struc- 
ture of  this  kind  has  hitherto  been  observed  in  any  other 
member  of  the  class  or  kingdom.  Even  in  the  Suctorial 
Entomostracans,  which  become  immoveably  attached  to  the 
fish  on  which  they  prey,  the  males  are  free ;  and  the  means 
of  attachment,  as  far  as  known,  are  quite  difierent. 

Both  the  first  and  second  pairs  of  attennae  are  absent 
in  the  mature  animal ;  for  the  three  terminal  segments  of 
the  antennae  of  the  pupa,  which  may  always  be  found  ce- 
mented under  the  centre  of  the  surface  of  attachment,  are 
functionless,  after  maturity.  The  eyes  are  rudimentary, 
and  are  singular  from  being  seated  far  from  the  anterior 
extremity  of  the  head.  In  their  rudimentary  state,  and 
in  the  absence  of  antennae,  we  have  characters  common 
with  certain  Suctorial  Entomostracans ;  and  this  similarity 
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apparently  arises  from  the  fixed  condition  of  the  animals  of 
both  groups. 

The  carapace,  which  covers  the  dorsal  surface  of  the 
larva  in  the  first  stage,  in  the  last  larval  or  pupal  stage  is 
developed  so  as  to  enclose,  like  a  bivalve  shell,  the  whole 
body.  In  the  mature  Cirripede,  the  whole  external  cover- 
ing, whether  shell  and  operculum,  or  capitulum  and  pedun- 
cle, can  be  conclusively  shown  to  be  the  carapace  of  the 
pupa,  modified.  In  thus  enclosing  the  mouth  and  whole 
body,  the  modified  carapace  resembles  that  of  several  Ento* 
mostracans;  but  in  being  apparently  formed  (as  I  hope 
hereafter  to  show)  by  the  development  of  the  third  segment 
of  the  head,  and  in  consisting  generally  of  distinct  sclero- 
dermic plates,  arranged  in  an  imbricated  order,  there  is, 
I  think,  a  closer  resemblance  to  the  same  part  in  some  of 
the  Fodophthalmia.  The  carapace,  or  portions  of  the  cara- 
pace, being  capable  of  other  movements,  besides  merely 
opening  and  shutting,  differs,  I  believe,  from  that  of  all  other 
Crustaceans ;  as  it  likewise  does"*^  in  the  greater  part  not 
being  periodically  moulted. 

Moreover,  in  all  Cirripedes  there. is  another  striking 
peculiarity  connected  with  these  parts,  namely,  the  exclusive 
attachment  of  the  whole  thorax  or  included  body  to  the 
internal  ventral  or  sternal  surface  of  the  carapace  and  head. 
In  the  pupa,  the  thorax,  as  in  all  Crustaceans,  opens  into, 
and  is  continuously  united  with,  the  large  anterior  part  of 
the  head ;  but  from  the  singular  fact  that  the  thorax  of  the 
young  Cirripede  is  developed  not  within  the  thorax,  but 
within  the  head  of  the  pupa  (PL  30,  fig.  2),  with  its  lon- 
gitudinal axis  placed  at  right  angles  to  that  which  it  held  in 
the  pupal  condition  (the  mouth  and  the  whole  exterior  being 
developed  conformably  with  that  of  the  pupa),  it  comes  to 
pass  after  the  metamorphosis,  that  the  Cirripede  is,  as  it 
were,  internally  cut  in  twain  (compare  PI.  25,  fig.  1,  and 
PI.  30,  figs.  2  and  3).  Thus  it  is,  as  will  hereafter  be  more 
fully  explained,  that  the  sack  originates,  and  thus  the  body 
becomes  attached  to  the  internal  ventral  surface  of  the 
carapace  and  front  of  head. 

*  The  carapace,  however,  of  the  Isaura,  a  Branchiopod,  according  to  M.  Joly 
(*  Annales  des  Sc.  Nat.,'  2  ser.  toI.  xvii,  p.  293),  is  not  moulted. 
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The  thorat  in  two  of  the  Orders  bears  no  appendages, 
but  in  all  common  Cirripedes  it  is  furnished  with  six  pairs 
of  biramous,  multiarticulated  cirri,  which  have  a  peculiar 
character,  diflFerent  from  the  limbs  of  other  Crustaceans, 
not  being  natatory,  ambulatory,  or  branchial,  but  "captorial" 
or  fitted  for  sweeping  the  water,  and  thus  catching  prey.* 
The  cirri,  at  least  the  anterior  pairs,  can,  besides  other 
movements,  lengthen  and  shorten  themselves ;  and  this  Milne 
Edwardsf  states  is  the  case  vrith  the  Fodophthalmia/  and  is 
considered  by  him  as  an  important  character.  The  cirri  of 
the  first  pair  are  attached  on  each  side  close  to  the  bases 
of  the  mandibles,  and,  as  already  remarked,  have  some  claim 
to  be  considered  as  maxillipeds  or  mouth  organs.  The  three 
or  the  four  posterior  pairs  of  cirri  in  the  Balanidse,  form  a 
series  somewhat  distinct  from  the  two  or  three  anterior  pairs, 
thus  recalling  a  characteristic  feature  in  the  Edriophthalmia. 

The  mouth  is  prominent,  and  is  formed  by  the  partial 
confluence  of  the  labrum,  palpi,  and  lower  segments  of  the 
mandibles,  and  of  two  pairs  of  maxillse ;  it  is  capable  of 
movement  as  a  whole ;  in  this  respect  we  are  reminded  of 
the  Suctorial  Entomostracans ;  but  I  believe  the  above  type 
of  structure  of  the  mouth  is  peculiar  to  Cirripedes. 

The  alimentary  canal  is  simple,  but  can  be  distinctly 
divided  into — (1st)  an  oesophagus,  singular  from  the  bell- 
shaped  expansion  of  its  lower  end;  (2d)  the  stomach, 
which  is  directed  forwards  and  then  doubled  back ;  and 
(3d)  the  rectum.  There  is  no  distinct  liver.  The  circula- 
tion is  lacunal.  In  one  family  there  are  well-developed 
branchiae,  which  differ  entirely  in  their  homologies  and 
position  from  these  organs  in  all  other  Crustaceans.  In  the 
nervous  system,  the  sub-oesophageal  ganglions  vary  in 
concentration  from  that  degree  observed  in  the  lower 
Macroura,  to  that  in  the  highest  Brachyoura ;  but  the  supra- 
oesophageal  ganglions  are  always  much  less  concentrated, 
and  are  even  embryonic  in  condition ;  presenting  a  difference 
not  observed  in  other  Crustaceans.  On  the  under  side  of  the 
sub-oesophageal  ganglion,  two  nerves,  apparently  splanch- 

*  M.  A.  Hancock,  ia  *  Annals  and  Magazine  of  Natural  History,'  2d  series, 
1849,  p.  312,  speaks  of  the  cirri  acting  like  a  prehensile  net. 
f  '  Annales  des  Sciences  Nat./  torn,  xviii,  p.  121,  1852. 
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nic,  arise,  and  run  almost  parallel  and  under  the  collar 
surrounding  the  oesophagus ;  they  are  very  remarkable  from 
their  great  size,  and  from  forming  a  plexus  together  with 
a  large  branch,  arising  on  each  side  from  the  collar  close 
behind  the  supra-oesophageal  ganglion, — ^a  stnicture  unlike 
anything  observed  in  other  Crustaceans.  The  eyes,  as 
already  remarked,  are  rudimentary,  and  singular  from  being 
imbedded  at  a  distance  from  the  anterior  end  of  the  animal. 
In  the  basal  confluent  segments  of  the  outer  maxillse  there 
are  two  orifices,  leading  into  little  sacks,  which  I  believe 
are  olfactory  organs :  again  there  are  two  other  orifices  on 
each  side  of  the  thorax,  beneath  the  first  pair  of  cirri,  leading 
into  sacks,  with  a  curious  elastic  vesicle  suspended  withiti 
them;  and  these  I  can  hardly  doubt  are  acoustic  organs. 
Of  these  orifices  and  oi^ns,  there  is  no  trace  in  the  same 
relative  positions  in  any  known  Cnistacean. 

Cirripedes  are  ordinarily  bisexual,  in  which  they  difier 
from  aU  Crustaceans:  when  the  sexes  are  separate,  the 
males  are  minute,  rudimentary  in  structure,  and  perma^ 
nently  epizoic  on  the  females ;  to  these  latter  facts  we  have 
a  partial  analogy  in  some  of  the  Suctorial  Entomostracans ; 
but  a  far  closer  analogy  in  certain  Rotifers,  which  are 
considered  by  many  naturalists  as  Crustaceans ;  but  to  the 
above  subject  I  shall  almost  immediately  have  to  recur. 

The  male  excretory  organ  is  probosciformed  and  capable 
of  the  most  varied  movements ;  it  is  single  and  medial ;  it 
k  seated  (in  the  one  instance  in  which  this  point  can  be 
safely  judged  of)  at  the  extremity  of  the  abdomen,  and 
therefore  near  the  normal  position  of  the  anus;  in  all 
these  respects  there  is  a  very  great  difference  from  other 
Crustaceans,  in  which  the  male  organs  are  laterally  double, 
and  are  not  seated  at  the  extremity  of  the  abdomen.  In 
regard  to  the  female  organs,  the  ovarian  tubes  and  caeca 
inosculate  together :  there  are  no  oviducts ;  the  ova,  con- 
nected together  by  membrane,  and  so  forming  the  "  ovi- 
gerous  lamellae,"  become  exposed  by  the  exuviation  of  the 
lining  tunic  of  the  carapace  or  sack,  and  by  the  formation 
of  a  new  tunic  on  the  under  side  of  these  lamellae;  a 
process,  I  believe,  unknown  in  other  Crustaceans. 

The  metatnorphoses  are  highly  complex.     The  larva 
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its  first  stage  bears  a  very  close  general  resemblance,  in 
having  three  pairs  of  natatory  appendages,  the  first  being 
uniramous  and  the  two  others  biramous,  and  in  having  a 
single  eye  on  its  broad  anterior  front,  to  the  larvae  of  most 
Entomostracans ;  but  I  cannot  avoid  the  belief,  that  this 
resemblance  is  only  apparent,  and  not  essential;  and  of 
false  resemblances,  how  many  instances  occur  in  the  animal 
kingdom  !  In  the  larva,  when  first  freed  from  the  egg,  both 
pairs  of  antennae  are  in  process  of  formation  virithin  en- 
velopes :  the  mouth  is  probosciformed  and  capable  of  move* 
ment,  but  is  destitute  of  gnathites ;  it  occupies  a  position 
between  the  three  pairs  of  natatory  limbs ;  and  these  limbs 
I  must  believe,  for  reasons  hereafter  to  be  assigned, 
answer  (improbable  as  I  am  well  aware  it  must  at  first 
appear)  to  the  second,  third,  and  fourth  thoracic  legs  of  the 
archetype  Cnistacean :  the  two  hinder  pairs  of  limbs  appa* 
rently  soon  become  captorial,  or  fitted  to  secure  prey.  Now, 
I  cannot  find  in  the  published  accounts  of  the  larvae  of 
Entomostracans,  any  that  answer  to  this  description. 

The  larva  in  the  last  *stage  might  be  included  in  the 
vast  class  of  Entomostracans :  the  attachment  of  the  eyes 
to  the  singular  apodemes  produced  inwards  from  the  basal 
segment  of  the  great  prehensile  antennae,  and  the  develop- 
ment of  only  the  posterior  six  pairs  of  thoracic  limbs,  are  its 
chief  peculiarities :  but  its  rudimentary  mouth,  owing  to  its 
transitional  or  pupal  condition^  renders  the  assignment  of 
its  proper  rank  difficult. 

Having  now  given  this  short  comparative  sketch  of  the 
structure  of  a  Cirripede,  I  may  venture  to  express  strongly 
my  opinion,  that  the  group  is  formed  on  a  distinct  type;  as 
difierent  from  the  other  three  or  four  main  Crustacean 
groups,  namely,  the  Podophthalmia,  Edriophthalmia, 
Branchiopoda,  and  Entomostraca,  as  these  differ  from  each 
other ;  the  differences,  moreover,  being  of  the  kind  con- 
sidered by  the  highest  authorities  on  this  subject,  as  the 
most  important.  It  should  be  observed  that  there  is  no 
special  blending  at  either  end  of  the  Cirripedial  series, 
towards  any  one  of  the  other  main  groups  of  Crustacea : 
it  is  hardly  possible  to  take  some  one  Cirripede,  and  say 
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that  it  leads,  more  plaiBly  than  some  other  Cirripede,  into 
ordinary  Crustaceans.  Moreover,  a  great  range  of  stmctore, 
as  we  shall  soon  briefly  show,  is  included  within  the  group : 
I  can  adduce  three  or  four  undoubted  Cirripedes,  very 
considerably  more  difierent  from  each  other,  than  any  two 
members  within  the  sub-class  Podophthalmia,  or  within  the 
Edriophthalmia,  or  the  Branchiopoda,  and  quite  as  different 
as  within  the  Entomostraca. 

The  opinion  here  expressed,  that  Cirripedes  form  a 
sub-class  of  equal  value  with  the  other  main  Crustacean 
groups,  I  am  well  pleased  to  find,  accords  with  Mr.  Dana's* 
view,  who  remarks  that  this  sub-class  ''has  so  many 
peculiarities  of  structure,  that  it  should  bcwr^arded  as 
a  distinct  type,  rather  than  a  subordinate  division  of  the 
third  (or  Entomostracan)  type."  M.  Milne  Edwards,t 
after  dividing  all  Crustacea  into  two  groups,  divides  one 
of  them  into  four  legions;  and  of  one  of  these,  the 
Entomostraca,  he  makes  the  Cirripedes  a  sub-group.  I 
feel  so  entire  a  deference  for  any  opinion  on  affinities  or 
classification  expressed  by  Milne  Edwards,  that  I  differ 
from  him  with  the  greatest  hesitation.  He  does  not  give 
his  reasons  for  assigning  so  subordinate  a  rank  to  Cirripedes, 
but  I  imagine  it  is  from  the  nature  of  their  metamorphoses: 
but  if  this  be  the  case,  I  cannot  understand  whv  he  should 
assign  to  his  Branchiopods  a  rank  equal  to  his  Ento- 
mostracans.  Moreover,  I  must  repeat,  that  I  do  not 
believe  that  the  larvae  do  resemble  the  larvse  of  Ento- 
mostracans  and  Branchiopods  neariy  so  closely  as  at  first 
appears  to  be  the  case.  I  may  add,  that  Burmeister^ 
has  assigned  to  the  Cirripedes  a  place  amongst  the 
Crustacea,  almost  equally  subordinate  to  that  given  to  them 
by  Milne  Edwards. 

That  Cirripedes  have  some  special  affinity  to  the  Ento- 
mostraca, may  be  inferred  from  the  fewness  of  the  cephalic 
appendages,  the  biramous  1^,  the  state  of  the  abdomen, 
and  the  form  of  the  carapace.  Perhaps  in  the  peculiar 
state  of  confluence  of  the  lower  segments  of  the  gnatbites. 


*  'Crustacea:  United  SUtes  Exploriog  Expedition,'  p.  Ii07, 1S52. 
'Aanales  des  Sciences  NatV  torn,  xriii,  p.  120,  1S52. 
'  Beitrage  zar  Naioigesdiichte  der  Raikkenfaseer,'  1SS4. 
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in  the  aborted  antennae,  the  rudimentary  eyes,  and  in  the 
minute  parasitic  males  (when  such  exist),  there  is  a  more 
direct  relation  to  the  Suctorial  division  of  the  Entomostraca; 
but  some  of  these  resemblances  are  probably  only  analogical, 
resulting  from  the  fixed  condition  of  both  groups.  It  should 
not  be  overlooked,  that  out  of  the  three  orders  into  which 
Cirripedes  may  be  divided,  in  the  two  latter,  the  mature 
animal  presents  hardly  any  resemblance  to  an  Entomostra- 
can.  From  the  distinct  presence  in  either  pupa  or  mature 
animal  of  the  fourteen  segments  of  the  cephalo-thorax ;  from 
the  apparent  composition  of  the  carapace,  as  will  be  subse- 
quently explained ;  and  from  the  concentrated  condition  of 
the  nervous  system,  one  is  led  to  glance  at  the  higher  Crus- 
tacea; and  here  we  shall  find  amongst  the  Podophthalmia,  one 
aberrant  group  of  low  organisation^  namely,  that  including 
Phyllosoma,  Amphion,  &c.,  in  which  more  points  of  resem- 
blance to  Cirripedes  may  be  detected,  than,  as  I  believe,  in 
any  other  group  whatever ;  for  we  here  see  that  remarkable 
elongation  of  the  head  in  front  of  the  mouth,  so  eminently 
characteristic  of  Cirripedes ;  we  have  a  carapace  overlapping 
the  thorax,  which  is  sometimes  free  beneath ;  we  have  the 
abdomen  sometimes  almost  obsolete ;  we  have  biramous 
legs  :  and  especially  we  have  the  posterior  cephalic  and  the 
first  thoracic  appendages  more  or  less  rudimentary  and  ob- 
solete ;  and  this,  I  infer  from  Mr.  Dana,  is  a  very  rare  phe- 
nomenon, though  characteristic  of  all  ordinary  Cirripedes,  in 
which  the  seventh  and  eighth  segments  with  their  appen- 
dages have  disappeared.  In  the  order  including  Phyllo- 
soma, &c.,  namely,  in  the  Macroura,  the  ganglions  which 
give  nerves  to  the  five  posterior  thoracic  limbs,  are  distinct 
from  the  great  sub-oesophageal  ganglion  which  supplies 
the  several  anterior  appendages ;  this  is  the  case  with  those 
Cirripedes  in  which  all  the  infra-cesophageal  ganglions 
are  not  concentrated  into  one.  In  the  Macroura  and 
Brachyoura,  the  first  pair  of  legs  almost  always  difiers 
in  structure  from  the  others,  so  does  the  homologous  or 
second  cirrus  in  Cirripedes  differ  from  the  four  succeeding 
pairs ;  in  some  few  Macroura,  the  second  leg  is  antenni- 
formed,  so  in  some  few  cases  is  the  homologous  (or  third) 
cirrus;   J.  Vaughan  Thompson   was  even  struck  by  the 
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resemblance  in  the  curious,  doubly  pectinated  spines  on  the 
anterior  limbs  of  Mysis  (allied  to  Phyllosoma*),  and  on 
those  of  many  Cirripedes :  these  several  latter  resemblances 
may  be  small,  but  certainly  I  do  not  believe  that  they  are 
accidental.  Now  the  little  group  of  Crustaceans,  which 
includes  Phyllosoma,  &c.,  has  lately  been  placed,  by 
Milne  Edwards,  as  a  satellite  amongst  the  Macrourous 
Podophthalmia ;  it  leads  into  the  Stomopoda,  and  likewise, 
as  has  been  noticed  by  many  authors,  into  the  sul>«c]ass 
Branchiopoda,  which  latter  sub-class  is  considered  by  Mr. 
Dana  as  only  a  part  of  the  Entomostraca ;  this  group,  there- 
fore, exhibits  affinities  radiating  in  several  directions,  and 
amongst  these  lines  of  relationship,  one  more  must,  I  believe, 
be  added,  plainly  directed  towards  the  Cirripedia. 

One  naturally  wishes  to  ascertain  how  far  Cirripedia 
are  highly  or  lowly  organised  and  developed.;  but  in  all 
cases  this,  as  it  seems  to  me,  is  a  very  obscure  enquiry. 
Mr.  Dana  considers  that,  in  Crustacea,  the  greater  or  less 
centralisation  of  all  the  appendages  round  the  mouth  is  the 
main  sign  of  high  development ;  on  this  view,  the  anterior 
part  of  a  Cirripede,  from  being  so  much  elongated,  must 
be  considered  as  very  low  in  the  scale ;  the  whole  posterior 
part  of  the  body,  on  the  other  hand,  is,  in  ordinary  Cirri- 
pedes, brought  close  to  the  mouth ;  but  this  is  effected  by 
the  abortion  of  the  seventh  and  eighth  segments  of  the 
cephalo-thorax  and  of  the  whole  abdomen,  and  so,  I  presume, 
would  not,  in  Mr.  Dana's  estimation,  raise  the  class  much 
in  the  scale.  Von  Baerf  considers  that  the  perfection  of  the 
type  of  any  animal  is  in  relation  to  the  amount  of  ''  morpho- 
logical differentiation"  which  it  has  undergone ;  on  this  view, 
Cirripedes  ought  to  stand  high  in  the  scale,  for  they  differ 
much  morphologically  from  the  type  of  the  class  to  which 
they  belong ;  as  indeed  is  shown  by  the  long  time  that  elapsed 
before  their  true  position,  namely  amongst  the  Crustacea,  was 
even  suspected ;  but  something  more  must,  I  think,  be  added 

*  M.  Martin  St.  Anse  (*  M^moire  sur  TOrgaa.  des  Cirripedes,'  1835,  extrait 
des  '  Savans  Etnmgers,  torn,  vi)  has  compared  the  mouth  of  Lepas  wiUi  that  of 
Phyllosoma,  and  has  eiven  comipmiive  figures ;  but  the  resemblance  is  founded, 
I  believe,  on  miite  false  homologies. 

t  English  Tranalaiioo,  in '  Scientific  Memoirs,'  1853,  vol  i,  p.  ^8. 
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to  Von  Baer's  definition ;  for,  to  take  as  an  example  the  eyes 
of  a  Cirripede, — as  seen  in  the  first  larval  stage,  there  is  only 
one  eye,  and  that  most  simple ;  in  the  pupa  there  are  two,  both 
compound,  and  furnished  with  complicated  muscles ;  lastly, 
in  the  mature  animal  there  are  still  two,  but  of  very 
minute  size,  often  almost  confluent,  and  of  the  simplest 
structure ;  hence,  then,  there  has  been  much  morphological 
differentiation,  but  it  is  almost  a  contradiction  in  terms  to 
speak,  in  relation  to  such  a  case,  di perfection  of  type ;  and 
what  has  happenend  to  one  organ,  might  happen  to  other 
organs,  and  so  to  the  whole  animal.  Lastly,  under  a  phy- 
siological point  of  view,  and  taking  the  Balanidae  as  the 
most  perfect  type  of  the  class,  the  sub-oesophageal  portion 
of  the  nervous  system  is  highly  concentrated ;  the  organs  of 
sense,  excepting  the  eyes,  seem  more  largely  developed  than 
in  ordinary  Crustaceans ;  the  circulating  system  is  of  the 
simplest  kind,  being  only  lacunal ;  special  Branchiae,  how- 
ever, are  developed  by  the  metamorphosis  of,  as  I  believe, 
a  special  organ,  occurring  only  in  the  Lepadid® ;  the  di. 
gestive  organs  are  very  simple,  from  not  having  any  distinct 
liver ;  the  generative  system  is  very  low,  for  both  sexes  are 
generally  united  in  the  same  individual ;  and  the  testes  and 
ovaria  closely  resemble  each  other.  On  the  other  hand, 
the  thoracic  limbs  are,  to  a  considerable  extent,  specialised 
in  their  structure  and  functions;  only  the  three  posterior 
pairs  strictly  resembling  each  other.  Lastly,  the  der- 
mal and  muscular  systems  are  complicated,  and  not,  to  use 
Professor  Owen's  terra,  by  mere  vegetative  repetition,  as 
will  be  obvious  to  any  one  who  will  study  the  beautifully 
constructed  and  modified  carapace — that  is  the  operculum, 
shell  and  basis  -of  a  Balanus.  On  the  whole,  I  look  at  a 
Cirripede  as  a  being  of  a  low  type,  which  has  undergone 
much  morphological  differentiation,  and  which  has,  in  some 
few  lines  of  structure,  arrived  at  considerable  perfection, — 
meaning,  by  the  terms  perfection  and  lowness,  some  vague 
resemblance  to  animals  universally  considered  of  a  higher 
rank. 

• 

It  has  been  seen  that  I  divide  the  Cirripedia  into  three 
orders, — ^the  Thoracica,  Abdominalia,  and  Apoda ;  between 
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which  the  fundamental  difference  consists  in  the  limbs  or 
cirri  being  thoracic  in  the  first ;  abdominal  in  the  second  ; 
and  entirely  absent  in  the  third.  For  the  sake  of  showing 
the  range  of  character  in  Cirripedes,  to  which  allusion  has 
been  made,  I  will  briefly  indicate  the  leading  differences  in 
each  order.  In  the  Thoracica,  three  families  are  included, 
— the  Balanidae,  or  sessile  Cirripedes,  the  Vemicidse,  re- 
markable from  their  quite  asymmetrical  shell,  and  the  Lepa- 
didae,  or  pedunculated  Cirripedes.  The  great  difference  in 
external  appearance  between  these  three  families  is  known 
to  all  naturalists.  Even  within  the  one  family  of  Lepa- 
didae  there  are  great  differences  in  external  appearance,  as 
will  be  admitted  on  comparison  of  Lepas,  PolUcipes^  Con- 
choderma,  &c. ;  but  we  have  also  important  internal  diffe- 
rences, as  in  the  case  of  Anelasma,in  which  the  cirri  are  barely 
articulated,  and  are  not  capable  of  seizing  prey,  whilst  the 
mouth  is  almost  probosciformed,  with  the  outer  maxillae  and 
palpi  rudimentary :  still  more  important  are  the  differences 
in  Alcippe,  in  which  the  cirri  of  the  first  pair  act  as  brushes ; 
the  second,  third,  and  fourth  pairs  being  quite  aborted ;  and 
the  fifth  and  sixth  pairs  consist  only  of  four  s^ments, 
with  one  of  the  two  normal  rami  converted  into  a  crenated, 
button-like  projection,  for  the  sake  apparently  of  triturating 
food ;  Alcippe,  also,  is  very  remarkable  in  being  destitute  of 
a  rectum  and  anus.  In  this  same  genus  Alcippe,  in  Ibla 
and  Scalpellum,  there  are  either  separate  males  or  Comple- 
mental  males,  some  of  which  are  so  utterly  abnormal  in 
their  characters,  that  by  no  definition  which  I  could  frame, 
could  they  be  included  even  in  their  proper  Order,  much 
less  in  their  proper  Family. 

In  the  second  order  of  Abdominalia  (PI.  23  and  24) 
the  seventh  or  last  cephalic  segment  is  quite  distinct,  and 
bears  rudimentary  organs,  answering  to  the  first  pair  of 
maxillipeds  of  ordinary  Crustaceans,  of  which  organs,  and  of 
the  segment  supporting  them,  there  is  no  trace  in  the  Tho- 
racica :  the  seven  succ^ing  thoracic  segments  are  destitute 
of  any  appendages ;  but  the  three  segments  of  the  abdomen 
bear  three  pairs  of  cirri.  The  mouth  is  peculiar  in  the  labrum 
being  developed  into  very  large,  moveable,  lancet-forme^ 
oi^an ;  and  the  lower  end  of  the  oesophagus  is  armed  ¥ 
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beautiful  discs  of  teeth,  and  brushes  of  hairs, — ^a  structure 
confined  to  this  order.  The  male  resembles  the  male  of 
Alcippe ;  and  the  latter  genus  seems  to  be  the  connecting 
link  between  the  Thoracica  and  Abdominalia.  But  the 
most  important  character  of  this  latter  order,  in  which  it 
differs  from  Alcippe,  and  all  other  known  Cirripedes,  is  in 
its  metamorphoses ;  all  the  first  changes  are  merely  indicated 
by  changes  in  form  in  an  egg-like  larva,  without  the  de- 
velopment of  distinct  organs ;  and  the  last,  or  pupal  condi- 
tion, which  is  attained  within  the  sack  of  the  parent,  is  very 
peculiar,  by  the  entire  absence  of  natatory  limbs. 

The  third  order  of  Apoda  is  the  most  peculiar  of  all ;  it  con- 
tains, like  the  last,  only  one  known  species :  the  most  acute 
naturalist,  I  am  convinced,  if  he  had  not  made  the  class  his 
special  study,  would  never  even  have  suspected  that  thb 
animal  was  a  Cirripede.  We  see  much  magnified  in  PL  25^ 
fig.  7  a  naked^  plainly-articulated  animal,  resemblmg  the 
larva  or  maggot  of  a  fly,  attached  by  two  threads ;  and  these 
threads,  on  analysis,  can  be  clearly  shown  to  be  the  last  rudi- 
ment of  the  carapace,  specially  modified.  The  last  cephalic, 
the  seven  thoracic,  and  the  three  abdominal  segments,  are 
all  equally  destitute  of  appendages.  The  mouth  is  suctorial, 
and  constructed  on  a  plan  unlike,  I  believe,  anything  known 
in  the  articulate  kingdom ;  for  the  mandibles  and  maxillae 
have  rotated  on  their  axes,  and  stand  back  to  back;  they 
can  act  only  by  tearing  open  a  slit,  and  this  action  is  per- 
formed in  a  hood,  formed  by  the  confluence  of  the  broad 
palpi  and  labrum.  Although  the  oesophagus  is  distinct, 
tliere  is  no  stomach  or  anus.  Lastly,  owing  to  there  being 
no  carapace,  the  ova  are  developed,  differently  from  in  all 
other  Cirripedes,  within  the  thorax. 

I  will  close  this  preliminary  discussion  on  the  confines 
and  type  of  the  sub-class,  by  recalling  attention,  now  that  a 
sketch  has  been  given  of  the  three  Orders,  to  the  remark 
before  made,  that  a  iivide  range  of  structure  is  included 
within  it,  and  by  reurging  that  the  Cirripedia  should  be 
ranked,  not  as  one  of  the  subordinate  groups,  but  as  one 
of  the  main  divisions  of  the  Crustacea. 
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On  the  Sexual  RelaHon  of  Cirripedes. 

Cirripedes  are  commonly  bisexual  or  hermaphrodite,  but 
in  Ibla,  Scalpellum,  and  Alcippe,  members  of  the  Lepadidae 
in  the  order  Thoracica,  and  in  Cryptophialus  in  the  order 
Abdominalia,  the  sexes  are  separate.  As  two  of  these 
genera  were  described  in  my  former  volume,  and  two  others 
(Alcippe  and  Cryptophialus)  are  described  in  this  volume,  I 
may  as  well  here  give  a  brief  summary  of  the  facts  as  yet 
known  on  this  very  curious  subject.  The  Males,  in  the 
above  four  genera,  present  a  wonderful  range  of  structure ; 
they  are  attached  in  the  usual  way  by  cement  proceeding 
from  the  not-moulted  antennae  of  the  pupa,  to  different 
parts,  in  the  different  species,  of  the  female.  These  males  are 
minute,  often  exceedingly  minute,  and  consequently  gene- 
rally more  than  one  is  attached  to  a  single  female ;  and  I 
have  seen  as  many  as  fourteen  adhering  on  one  female! 
In  several  species  the  males  are  short-lived,  for  they 
cannot  feed,  being  destitute  of  a  mouth  and  stomach.  As 
the  females  are  longer  lived,  successive  crops  of  males,  at 
each  period  of  propagation,  become  attached  to  her.  It  is 
the  females  in  the  above  genera  which  retain  the  characters 
of  the  genus,  family,  and  order  to  which  they  belong ;  the 
males  often  departing  widely  from  the  normal  type.  Some 
of  the  males  are  rudimentary  to  a  degree,  which  I  believe 
can  hardly  be  equalled  in  the  whole  animal  kingdom ;  they 
may,  in  fact,  be  said  to  exist  as  mere  bags  of  spermatozoa. 
So  widely  do  some  of  them  depart  in  every  character  from 
their  class,  that  twice  it  has  happened  to  me  to  examine 
specimens  with  a  little  care,  and  not  even  to  su^ecty  until  a 
long  period  afterwards,  that  these  males  were  Cirripedes.* 

*  In  mj  Toluroe  on  the  Lepadids  (p.  200)  in  searching  for  analogies  for  the 
permanently  epizoic  and  rudimentary  oondition  of  the  male  Cirripedes,  I  quoted 
two  cases,  which  I  belieTe  arc  now  kno^n  not  to  be  analogous ;  namely,  the 
Syngamut  irachealis  of  Von  Siebold,  and  the  worm-like  Hectocotyle,  which  latter 
was  quite  latelj  supposed  to  be  a  male  Ophaiopod,  but  has  now  been  asoer- 
tainea  to  be  only  one  of  the  arms  of  the  male  wonderfully  adapted  and  oipuiise 
as  a  sperm-receptacle.  The  Asplanchna,  the  mouthless  male  of  a  fiottfi 
(p.  292)  alone  remains  for  me. 
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In  ScalpellumPeronii,  and  villosum,  the  males  are  but  little 
abnormal,  for  if  classified  independently  of  their  sexual 
relations,  they  would  be  considered  as  immature  speci- 
mens of  a  new  genus,  standing  next  to  Scalpellum;  in 
Scalpellum  rostratuniy  the  male  would  form  another  and 
rather  more  distinct  genus.  The  males,  in  the  latter, 
are  attached  to  the  other  sex,  between  the  basal  edge 
of  the  labrum  and  the  adductor  scutorum  muscle ;  but  in 
S.  Peronii  and  villosum  they  are  attached  lower  down,  in 
the  furrow  between  the  two  scuta,  and  are  thus  protected : 
in  these  three  species,  the  internal  parts  of  the  male  present 
nothing  particular.  In  Ibla,  the  males  are  attached  low 
down  within  the  sack  of  the  female ;  they  may  be  said  to 
consist  of  a  mouth  surmounted  on  a  long  peduncle,  for 
there  is  no  capitulum  or  general  covering,  and  the  whole 
thorax  is  in  a  rudimentary  condition,  the  cirri  being  reduced 
to  two  distorted  pairs.  As  these  males  certainly  moult 
several  times  and  grow  a  little,  they  must  feed;  and  as  they 
have  no  cirri  fit  for  action,  they  must  seize  their  food  by 
the  contortions  of  their  peduncle,  which  we  know  homolo- 
gically  consists  of  the  three  first  segments  of  the  head. 
The  movements  of  the  peduncle  must,  also,  supply  those  of 
the  probbsciformed  penis,  almost  invariably  present  with 
other  Cirripedes,  but  here  absent.  If  compelled  to  class 
these  males  without  regard  to  the  female,  great  difficulty 
would  be  experienced ;  we  could  hardly  place  in  the  family 
of  the  Lepadidse,  a  Cirripede  without  a  capitulum,  and 
without  cirri,  those  very  organs  which  give  their  name  to  the 
class,  and  with  a  thorax  reduced  to  the  dimensions  of  a  lower 
lip ;  yet,  if  the  presence  of  a  peduncle  did  determine  the 
classifier  to  place  these  males  amongst  the  Lepadidse,  then 
undoubtedly  the  character  of  the  mouth,  &c.  would  fix  their 
position  next  to  Ibla. 

The  males  of  Scalpellum  vulgare^  ornatum^  and  rutilum, 
resemble  each  other  in  all  essential  points,  and  diflPer  won- 
derfully in  appearance  and  structure  from  all  ordinary  Cir- 
ripedes. They  consist  of  a  minute  flattened  bag  with  a 
small  orifice  at  the  summit,  and  at  the  lower  end  attached 
by  the  cemented  pupal  antennaR.  On  each  side  of  the  orifice, 
there  is  a  pair  of  calcareous  beads,  representing  the  two 
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scuta  and  two  terga  of  ordinary  Cirripedes ;  and  between  the 
scuta  a  minute  black  eye  is  generally  conspicuous.  In 
8.  omatum  the  beads,  I  may  remark,  on  the  two  sides  are 
not  equal;  those  either  on  the  right  or  on  the  left  side> 
being  larger  than  those  on  the  opposite  side,  so  that  the 
animal  externally  is  asymmetrical.  Inside,  within  a  tubular 
sack,  the  thorax  is  lodged,  supporting  four  (instead  of  six)  pairs 
of  limbs;  and  these,  instead  of  forming  biramous,  multiarti- 
culated,  captorial  cirri,  are  reduced  to  almost  a  rudiment,  sup- 
porting a  few  long  sharp  spines,  which  apparently  act  only  as 
defensive  organs.  At  the  end  of  the  thorax  there  is  seated  a 
large  abdominal  lobe,  which  does  not  oc<;ur  in  the  other 
sex.  Hence  the  thorax,  though  rudimental,  has  been  spe- 
cially modified.  Of  the  mouth  and  stomach  there  is  not 
a  vestige.  Constructed  as  these  males  are,  assuredly  they 
have  no  claim  to  be  ranked  amongst  the  Lepadidae  or 
pedunculated  Cirripedes ;  nor  is  it  possible  to  class  them  in 
any  group  whatever  of  ordinary  Cirripedes.  In  S,  vulgare 
the  males  are  attached,  often  several  together,  to  the  extreme 
edges  of  the  two  scuta,  and  therefore  immediately  over  the 
orifice  leading  into  the  sack;  in  S.  rutilum  and  ornatum^  they 
are  attached  in  concavities  on  the  under  side  of  both  scuta, 
just  above  the  depression  for  the  adductor  scutorum  muscle. 
In  the  former  of  these  species,  the  pit  for  the  reception  of  the 
male  is  formed  by  shelly  matter  not  having  been  deposited 
over  a  certain  space  on  the  under  side  of  the  valve ;  and 
the  pit  is  converted  by  a  covering  of  membrane  into  a 
pouch.  As  there  are  two  scuta  so  there  are  two  pouches, 
in  each  of  which  a  male  is  lodged ;  hence,  according  to  the 
Linnean  nomenclature,  Scalpellum  omatum  may  be  said  to 
belong  to  Diandria  monogynia.  As  these  males,  from 
being  mouthless,  soon  die,  they  are  succeeded  by  successive 
pairs ;  the  pupa  being  led  by  a  wonderful  instinct  to  crawl 
into  the  pouch,  and  there  undergo  its  metamorphosis. 

Lastly,  the  males  of  Alcippe  and  Cryptophialus  (PL  23, 
fig.  19,  and  PI.  24,  fig.  19)  are  remarkable  for  their  simi- 
larity to  each  other,  considering  the  essential  dissimilarity 
of  the  two  females.  The  females  live  in  cavities  which 
they  excavate  in  the  shells  of  Molluscs,  and  within  which 
they  are  attached  by  a  horny  disc ;  this  disc  is  the  only 
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of  the  outer  integument  which  is  not  frequently  moulted, 
and,  apparently  in  consequence,  the  males  are  attadbed  to 
its  edges.  It  results  from  this  position,  that  the  males 
are  protected  by  being  enclosed  within  the  cavity  ex- 
cavated by  the  female;  and  it  further  results,  that  the 
males  are  attached  at  a  considerable  distance  from  the 
orifice  of  the  sack  of  the  female,  into  which  the  sperma- 
tozoa have  to  be  conveyed;  and  to  effect  this,  the  pro- 
bosciformed  penis  is  wonderfully  developed,  so  that  in 
Cryptophialus,  when  fully  extended,  it  must  equal  between 
eight  and  nine  times  the  entire  length  of  the  animal! 
These  males,  Uke  those  last  mentioned  of  Scalpellum, 
consist  of  a  mere  bag,  lined  by  a  few  muscles,  enclosing  an 
eye,  and  attached  at  the  lower  end  by  the  pupal  antennae ; 
it  has  an  orifice  at  its  upper  end,  and  within  it  there  lies 
coiled  up,  Uke  a  great  worm,  the  probosciformed  penis, 
and  beneath  it  a  single  testis,  with  a  single  vesicula  semi- 
nalis.  These  organs  complete  the  whole  organisation  of  the 
male;  for  there  is  no  mouth,  no  stomach,  no  thorax,  no 
abdomen,  and  no  appendages  or  limbs  of  any  kind.  Yet 
all  these  parts  are  present  in  the  female.  I  know- of  no 
other  instance  in  the  animal  kingdom  of  such  an  amount  of 
abortion.  The  whole  exterior  of  these  males  evidently 
is  composed,  as  in  all  ordinary  Cirripedes,  of  the  three  first 
cephalic  segments ;  of  the  fourteen  succeeding  segments  of 
the  archetype  Cirripede  we  have  not  a  vestige,  excepting 
the  probosciformed  penis,  which,  from  analogy,  should  arise 
from  the  ventral  apex  of  the  seventeenth  segment,  the  first 
three  segments  of  the  head  being  counted  in  the  seventeen. 
Here,  then,  fourteen  out  of  seventeen  segments  have  aborted, 
the  tip  of  the  seventeenth  having  coalesced  with  the  third 
cephalic  segment  I  I  am  tempted  just  to  notice  the  case  of 
Proteolepas,  in  the  order  Apoda,  as  showing,  within  the 
limits  of  the  same  sub-class,  a  wonderful  amount  and  diver- 
sity in  abortion;  for  in  Proteolepas,  the  three  anterior 
cephalic  segments  are  reduced  to  the  merest  rudiment, 
encasing  the  cement-ducts,  the  fourteen  succeeding  segments 
being  unusually  well  developed ;  whereas  in  the  above  des- 
cribed males,  we  have  just  seen  the  three  anterior  segments 
fully  developed,  whilst  the  fourteen  succeeding   s^ments 
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are  lost  or  have  coalesced  with  the  others ;  so  that  within  the 
same  sub-class  all  seventeen  segments  of  the  aichd;ype 
have  almost  disappeared. 

It  may  be  asked  how  I  know  that  the  several  above 
described  rudimentary  epizoons  are  really  the  males  of  the 
Cirripedes  to  which  they  are  attached.  Even  if  the  whde 
course  of  the  metamorphoses  had  not  been  known  in  three 
of  the  cases,  the  mere  fact  of  these  epizoons  being  cemented 
by  the  three  terminal  segments  of  their  peciHiar,  pupal 
antennse,  would  have  been  sufficient  to  have  shown  that 
they  belonged  to  the  class  of  Cirripedes.  In  nearly  every 
case,  I  was  able  to  demonstrate,  and  not  in  one  or  two  but 
in  many  specimens,  that  these  epizoons  were  males ;  and  as 
in  several  instances  the  spermatozoa  were  developed,  and 
as,  notwithstanding,  in  no  instance  was  there  a  vestige  of  ova 
or  ovaria,  it  may  safely  be  concluded  that  they  were  not 
hermaphrodites,  and  therefore  required  females  of  some 
kind.  If  these  epizoic  Cirripedes  had  been  independent 
animals,  as  they  all  belong  to  the  same  sub-class,  and  all  have 
such  peculiar  habits,  it  might  have  been  expected  that  they 
would  have  shown  some  special  affinity  towards  each  other; 
but  this  is  not  the  case ;  the  epizoon  of  Ibla  is  more  nearly 
related  to  Ibla,  and  the  epizoon  of  Scalpellum  more  nearly 
related  to  Scalpellum,  than  are  these  epizoons  to  each  other. 
If  the  several  epizoons  were  classed  by  themselves,  they 
would  be  grouped  in  divisions,  corresponding  with  those  c^ 
the  Cirrip^es  on  which  they  are  attached,  which  is  just 
what  might  have  been  expected  if  these  latter  were  their 
females.  There  are,  also,  many  special  relations  between 
the  male  epizoons  and  the  Cirripedes  to  which  they  are 
attached ;  thus,  the  mouth  of  the  epizoon  of  Ibla,  is  so  like 
the  mouth  of  Ibla,  which  is  peculiar  in  several  respects, 
that  I  should  easily  have  recognised  it  as  belonging  to  a 
member  of  that  genus.  Scalpellum  villo9um  is  remajrkable 
as  one  out  of  only  two  or  three  members  of  the  whole 
Family,  which  is  destitute  of  caudal  appendages,  so  is  its 
male  epizoon ;  again,  S.  vUlosum  is  unusually  spinose,  so  is 
its  male  epizoon ;  on  the  other  hand,  Scalpellum  omatum 
is  r^narkably  smooth,  so  is  its  male  epizoon ;  and  I  could 
give  other  similar  instances.    Will  it  be  beUeved  that 
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coincidences  arenccidentai,  and  tliat  the  epizooiia  liave  no 
speciul  or  scmial  rclution  to  thv  (Jirrijiedon  t(i  wbich  they 
ftre  altaclied  ? 

One  other  inatuiicc  of  coincident  structure  is  so  ii 
|>ortjint,  that  it  must,  even  in  thia  sketch,  be  noticed ;  tl 
prehensile  antt^iiiiu.'  of  the  pupa  are  most  iu)[>ortaat  am 
complicated  organs,  and  differ  in  the  difFerent  genera 
the    same   family;   they   are    preserved  in  a    functionh 
condition  tliroughoiit  life,  and  in  two  instances  I  was  abl 
ttcciiratcly  to  compare  lliese  organs  in  the  epizoon  and  ii 
the  Cirripede  to  which    it  was  attached,  and  they  wci 
identicid  in  every  particular.     The  fnll  force  of  the  cxccsait 
improbability  of  tnis  resemblance,  and  of  the  above  coiil< 
cideuecs  in  structure,  on  the  sup|)ositiou  of  the  opizooi 
and  its  support  not  Iwing  scMially  related,   will  hardly  b 
perceived  without  referring  to  the  facts  given  in  detail  ii 
my  fonucr  volume. 

Ijastly,  in  the  cose  of  Cryptophlalus  (and  indirectly  il 
that  of  Alcippc)  the  nature  of^the  nmle  epixoon  is,  I  think, 
uctuallv  demonstrated  ;  for  I  traced  l>oth  it  and  the  female 
itr  ordinary  form  of  Cryplophialus,  through  the  same 
several  larval  stages,  from  the  egg,  enclosed  within  tlie 
sack  of  the  female,  to  the  pu]ia  and  mature  animal. 
Moreover,  if  the  male  nature  and  sexual  relation  to  tbft 
stipporting  Ctrni>cdc,  he  admitted  in  any  one  of  thi 
cpizoons,  then  so  close  is  the  agreement  in  habits,  and  to 
certain  extent  in  structure,  in  all  the  foregoing  epizoons, 
that  probably  no  one  ailmilting  one  instance  would  dispute 
the  others,  and  further  evidence  would  even  be  superfluous. 
Indeed,  hod  it  not  been  fur  the  following  facts,  1  should 
not  have  brought  forward,  either  here  in  abstract,  or  in 
other  places  in  detail,  so  many  arguments  and  so  much 
evidence. 

I  have  as  yet  not  entered  in  detail  on  the  sex  of  the 
supporting  Citripede :  in  Cryplophialus,  Aleippc,  and  in  one 
species  of  Ibla,  I  was  able  to  demonstrate  in  many  specie 
mens,  that  all  the  male  OT^gaas,  iutemal  and  cxtemat,  were 
entirely  nl»eut ;  and  oovise()uently  that  these  Cirripeilcs  were 
exf/wicvV^  female.  Id  Sea/pet/um  onalam,  oUo,  there  ia  no 
trace  of  extcraal  male  organs  (the  slate  of  the  four  dried  spe- 
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eimens  not  allowing  the  internal  organs  to  be  examined),  and 
there  cannot  be  any  reasonable  doubt  that  this  species 
likewise  is  exclusively  female.  It  should  be  borne  in  mind 
that  the  male  organs,  external  and  internal,  are  most  easily 
discovered,  and  that  in  the  above  cases  I  had  an  abundant 
supply  of  excellent  specimens.  On  the  other  hand,  in 
Ibla  Cuminffiiy  and  in  four  species  of  Scalpellum,  I  was 
able  to  demonstrate  in  the  supporting  Cirripede  the  pre- 
sence  of  all  the  male  organs,  as  well  as  of  the  female ;  and 
in  the  vesiculae  seminales  of  several  specimens,  both  in  the 
Ibla  and  in  Scalpellum  vulgare,  spermatozoa  were  contained ; 
the  male  organs,  however,  not  being  very  amply  developed. 
These  species,  consequently,  are  not  exclusively  female,  but 
are  hermaphrodite,  though  having  male  epizoons  attached 
to  them.  This  statement,  I  am  well  aware,  is  enough,  at 
first,  to  cast  a  doubt  on  all  that  I  have  said ;  but  let  any 
one  reflect  on  the  evidence,  of  which  I  have  here  given  a 
summary,  and  which  has  been  elsewhere  given  in  full,  and 
I  think  he  must  admit  that  at  least  those  epizoons  which 
are  exclusively  male,  and  which  are  attached  to  Cirripedes 
exclusively  female,  are  sexually  related  and  form  one 
species ;  but  if  he  admit  this,  he  cannot  possibly  escape 
from  the  conclusion  that  some  of  the  other  epizoons,  for 
instance  that  of  Ibla  quadrivalvis,  are  the  males  of  the 
hermaphrodites  to  which  they  are  attached, — these  epizoons 
not  exclusively  impregnating  the  ova  of  a  female,  but  aiding 
the  self-impregnation  of  an  hermaphrodite.  Hence  I  have 
called  these  males  Compleinental  Males,  to  show  that  they 
do  not  pair  with  a  female,  but  with  a  bisexual  individual. 
Nothing  strictly  analogous  is  known  in  the  animal  king- 
dom, but  amongst  plants,  in  the  Linnean  class,  Polygamia, 
closely  similar  instances  abound. 

In  the  series  of  facts  now  given,  we  have  one  curious  illus- 
tration more  to  the  many  already  known,  how  gradually 
nature  changes  from  one  condition  to  the  other, — ^in  this 
case  from  bisexuality  to  unisexuality.  Finally,  in  the  foiur 
genera  so  often  named,  we  meet  the  following  several 
cases,  some  of  them  even  the  most  diverse,  occurring  in 
closely  allied  species.  (1st,)  a  female,  with  a  single  male 
(rarely  with  two)  permanently  attached  to  her,  protected 
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by  her,  and  capable  of  seizing,  by  the  movements  of 
its  pedunculated  body,  any  minute  animals  or  substances 
found  within  her  sack ;  (2d),  a  female  with  successive  pairs 
of  short-lived,  mouthless  males,  inhabiting  pouches  on  each 
side  under  her  scutal  valves ;  (3d),  a  female  with  many,  in 
one  instance  fourteen,  short-lived  males,  destitute  of  mouth, 
thorax,  and  appendages,  but  furnished  with  a  stupendously 
long  male  organ,  attaclied  to  a  thickened  portion  of  her 
outer  integuments,  but  lying  within  the  cavity  which  she 
has  excavated ;  (4th),  an  hermaphrodite  with  a  male  attached 
within  the  sack,  capable  of  feeding  itself,  as  in  the  first 
case;  (5th),  an  hermaphrodite  with  from  one  to  three 
males,  organised  like  ordinary  Cirripedes,  and  apparently 
capable  of  seizing  prey  in  the  common  way ;  and  attached 
between  the  scuta,  and  thus  protected ;  (6th  and  lastly), 
an  hermaphrodite  with  from  one  or  two  up  to  five  or  six, 
short-lived,  mouthless  males,  like  those  in  the  second  case, 
attached  in  one  particular  spot,  on  each  side  of  the  orifice 
leading  into  the  sack. 


I.— Order  THORACICA. 

Cirripedia  liamng  a  carapace^  consisting  either  of  a  capi- 
tulum  on  a  peduncle^  or  of  an  opercidated  shell  mth  a  basis. 
Body  formed  of  six  thoracic  segments,  generally  furnished 
with  six  pairs  of  cirri;  abdomen  rudimentary^  but  often 
bearing  caudal  appendages ;  mouth  mth  the  labrum  not 
capable  of  independent  movements ;  larva  firstly  uniocular, 
with  three  pairs  of  legs,  lastly,  binocular,  with  six  pairs  of 
thoracic  legs. 

In  the  sketch  of  the  three  Orders  given  in  the  Introduc- 
tion, it  will  have  been  seen  that  the  difierences  in  their 
structure  are  so  great,  that  it  would  have  been  hardly  possi- 
ble to  have  given  a  single  blended  account  of  the  whole 
Class.  But  as  all  common  Cirripedes  are  included  in  the 
present  Order,  here  would  have  been  the  natural  place  for 
a  full  description  of  their  external  and  internal  structure. 
Having,  however,   been   necessarily,   yet  perhaps  unfor- 
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tunately^  led  to  give,  m  my  former  volume,  a  description  of 
this  kind  of  the  Liepadidae ;  and  as  it  is  necessary  to  give  a 
similar  account  of  the  other  great  family  of  the  Order, 
namely,  the  Balanidae,  I  have  found  it  more  convenient 
to  make  this  latter  account  comparative  and  supplemental 
to  the  former  one  on  the  Lepadidse,  and  so  serve  for 
the  Order,  rather  than  attempt  to  give  a  separate  de- 
scription in  full  of  it.  For  this  latter  plan  would  have  in- 
volved much  useless  repetition,  as,  on  account  of  the  many 
exceptions  and  limitations  necessary  to  almost  every  state- 
ment, there  is  little  choice  between  a  description  of  great 
length  and  a  mere  diagnostic  character  of  the  Order,  such 
as  I  have  given  above. 

The  Thoracica  may  be  divided  into  three  veiy  natural 
Families,  of  nearly  equal  value;  firstly,  the  BalanidsB,  or 
sessile  Cirripedes,  which  may  be  subdivided  into  two  sub- 
families, also  very  natural,  the  Balaninse  and  Chthamalinse ; 
secondly,  the  Verrucidae,  containing  only  one  genus;  and 
thirdly,  the  Lepadidae,  or  pedunculated  Cirripedes.  These 
three  families  differ  from  each  other,  besides  in  mere  external 
appearance,  almost  exclusively  in  the  relation  of  the  diffe- 
rent portions  of  their  external  covering  or  carapace,  and  of 
the  muscles  moving  such  portions.  In  the  Balanidae,  the 
four  opercular  valves  surrounding  the  orifice  leading  into 
the  sack,  are  capable  of  other  movements,  besides  being 
opened  and  shut ;  whereas  all  the  other  valves  are  im  move- 
ably  united  together.  In  the  Lepadidae,  the  valves  answer- 
ing to  the  opercular  valves,  are  furnished  with  a  muscle 
only  for  shutting  them ;  whereas  the  peduncle  answering  to 
the  basis  in  the  Balanidae  is  capable  of  various  movements. 
In  the  Verrucidae  the  shell  is  singularly  asymmetrical ;  only 
half  of  the  operculum  (either  the  right  or  the  left  side,  thiis 
varying  even  in  the  same  species)  being  moveable;  the 
other  half  being  immoveably  united  to  the  remaining  valves ; 
and  the  whole  shell  has  only  one  muscle  serving  to  shut  the 
moveable  half  of  the  operculum.  All  the  internal  parts 
and  organs  are  very  similar  in  the  above  three  Families. 
If,  however,  the  internal  structure  of  one  of  the  two  sub- 
families, into  which  the  Balanidae  may  be  divided,  nauM 
of  the  Balaninae,  be  compared  with  that  of  the  Lepadi 
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several  important  differences  may  be  detected ; — on  the  one 
hand,  in  the  Balaninse,  the  presence  of  branchiae,  the  ex- 
tremely complicated  cementing  apparatus,  the  difference  in 
structure  between  the  third  and  succeeding  pairs  of  cirri, 
the  large  palpi,  the  notched  labrum,  and  the  laterally  double 
teeth  of  the  mandibles ; — and  on  the  other  hand,  in  the 
Lepadidse,  the  presence  of  ovigerous  fraena,  caudal  appen- 
dages, bullate  labrum,  and  often  prominent  olfactory  orifices. 
But  if  the  Lepadidae  be  compared  in  these  several  respects 
with  the  other  sub-family,  or  Chthamalinae,  which  cannot 
possibly  be  removed  out  of  the  family  of  Balanidae,  many  of 
these  differences  break  down  and  disappear,  in  some  or  all 
of  the  species. 

The  Lepadidae  include,  as  has  previously  been  noticed,  a 
much  greater  range  of  difference  than  the  Balanidae ;  and 
this  is  what  might  have  been  expected,  for  it  is  the  most 
ancient  family,  and  extinction  has  done  its  work,  separating 
genera,  which,  in  accordance  to  analogy,  we  may  suppose 
were  once  more  nearly  connected  by  intermediate  forms. 
The  Lepadidae,  in  one  sense,  may  be  taken  as  the  type  of 
their  order;  for  they  have  undergone  less  "morphological 
differentiation ;"  that  is,  they  differ  the  least  from  thelast  larval 
stage,  and  seem  to  give  the  most  general  idea  of  a  Thoracic 
Cirripede.  On  the  other  hand,  if  we  mean,  as  some  authors 
do,  by  the  word  type,  that  form  which,  in  the  group  in  ques- 
tion, has  been  most  modified,  and  illustrates  eveiy  pecu- 
liarity of  its  class  in  the  strongest  manner,  then  we  must 
look  to  the  Balaninae,  and  to  its  typical  genus,  Balanus, 
for  the  most  Cirripedial  form.  In  this  genus  the  different 
portions  of  the  carapace  differ  most,  and  subserve  to  a  cer- 
tain extent  different  ends,  and  in  minute  structure  are 
most  complicated;  here  the  cementing  apparatus,  which 
offers  the  main  characteristic  of  the  whole  sub-class,  is  most 
complex;  here  the  several  pairs  of  cirri  differ  most  from 
each  other  in  structure  and  action;  here  the  peculiar 
branchiae  (organs  apparently  derived  from  the  modification 
of  another  organ,  itself  confined  to  Cirripedes,  viz.,  the  ovi- 
gerous fraena)  are  best  developed ;  here  the  nervous  system 
is  most  highly  concentrated ;  and,  lastly,  here  we  meet  with 
the  largest  and  most  massive  species  of  the  whole  group. 
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the  mouth  and  rest  of  the  body.  The  anterior  extremity  of 
the  shell  is  situated  in  the  centre  of  the  basis,  where  indeed, 
by  due  care,  the  antennae  of  the  pupa  may  be  always  detected; 
and  the  posterior  extremity  is  directed  vertically  upwards. 

When  the  shell  of  a  sessile  Cirripede  or  barnacle,  for 
instance,  of  a  Balanus,  is  first  examined,  the  structure  ap- 
pears extremely  complicated ;  but  this  can  hardly  be  con- 
sidered as  really  the  case.  The  structure  will,  I  think,  be 
best  understood  by  recalling  to  mind  that  of  PoUicipes, — 
the  oldest  known  genus,  from  which,  in  one  sense,  all  ordi- 
nary Cirripedes,  both  sessile  and  pedunculated,  seem  to 
radiate.  I  must  premise,  and  the  fact  in  itself  deserves 
early  notice,  that  the  homologies  of  the  several  parts  in  the 
pedunculated  and  sessile  Cirripedes  admits  of  no  doubt, — 
that  is,  if  amongst  the  pedunculated,  the  genus  Pollicipes, 
or  certain  species  of  Scalpellum,  be  taken  as  a  standard  of 
comparison.*  The  peduncle  corresponds  with  the  basis,  as 
may  be  clearly  seen,  if  a  Pollicipes  with  a  short  peduncle, 
and  a  Balanus,  with  a  deep  cup-formed  or  cylindrical  basis 
be  compared,  for  the  contained  parts  are  similar,  and  both 
grow  at  their  upper  edges  upwards  and  outwards.  Secondly, 
the  valves  round  the  lower  part  of  the  capitulum  of  a  Pol- 
licipes, though  generally  much  more  numerous,  and  forming 
more  than  one  whorl  or  circle,  and  not  so  closely  packed 
together,  answer  to  the  compartments  forming  the  shell  of 
a  sessile  Cirripede ;  this  is  shown  by  their  lateral  and  down- 
ward growth,  by  their  upper  ends  generally  projecting  freely 
above  the  cavity  in  which  the  animal's  body  is  lodged ;  and 
in  the  case  PoUicipes  mitella^  by  an  actual  resemblance  in 
outline,  some  being  triangular,  some  broad  at  the  upper 
end,  and  some  sub-rhomboidal,  and,  lastly,  in  the  manner 
in  which  they  slightly  overlap  and  indent  each  other :  more- 
over further  resemblances  in  the  relative  position  and  even 
in  the  size  of  the  several  valves,  will  hereafter  be  pointed 
out  between  certain  sessile  genera  amongst  the  Chthamalinas 

*  Dr.  J.  E.  Gray  long  ago  observed  these  homologies.  If  Lepas  be  taken, 
the  comparison  is  not  quite  so  simple,  owing  to  the  growth  of  all  the  valves  in 
that  genus  being  upwards ;  but  in  several  species  of  bcalpellum  we  may  see  the 
intermediate  steps  between  the  normal  downward  growth  of  the  valves  in 
PoUicipes,  and  the  abnormal  upward  growth  in  Lepas. 
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and  certain  genera  of  the  Lepndidse.  Thirdly,  the  scuta  and 
tei^a  in  PoUicipes,  so  strikingly  resemble  in  manner  of 
growth — in  position  relatively  to  the  animal's  body — in 
shape — and  even  in  being  articulated  together,  the  valves 
which  form  the  operculum  or  lid  of  sessile  Cirripedes,  that 
their  identity  is  at  once  obvious. 

It  may  be  well  here  further  to  premise,  that  apparently 
none  of  the  sutures  in  the  shells  of  Cirripedes  correspond 
with  the  articulations  between  the  three  archetype  cephalic 
segments,  of  which  the  whole  shell  is  formed ;  or  with  the 
eight  elemental  pieces,  of  which  each  separate  segment  in  the 
archetype  crustacean  is  known  to  consist.  But,  as  I  believe, 
the  several  valves  in  the  shell  of  a  Cirripede  are  homo- 
logous, or  at  least  analogous,  with  the  sclerodermic  plates,* 
of  which  the  carapace  of  the  Podophthalmia  is  formed; 
with  this  diflFerence,  that  in  the  latter  they  become,  after 
their  first  formation,  united  together  into  a  single  piece, 
and  are  thus  moulted  as  a  whole ;  whereas  in  Cirripedes, 
the  valves  or  sclerodermic  plates  are  not  moulted,  but 
continue  to  be  added  to  throughout  life. 

In  PoUicipes,  there  is  no  difficulty  in  understanding  the 
growth  of  the  lower  valves  of  the  capitulum,  especially  if  a 
species  be  taken  in  which  these  valves  stand  a  little  way 
apart :  at  each  period  of  growth,  they  are  added  to  at  their 
basal  edges  and  a  little  way  up  both  sides ;  at  the  same 
time,  a  new  membrane  connecting  them  together  is  formed, 
the  old  membrane  disintegrating,  or  being  left  hanging  in 
tatters  to  the  last  zone  of  growth.  Now  if  we  look  at 
the  shell  of  a  sessile  Cirripede,  there  is  no  essential 
difference  in  the  growth  of  the  compartments  or  valves ;  all 
grow  downwards  and  laterally;  but  they  overlap  each  other 
much  more  laterally  than  in  PoUicipes,  and  the  connecting 
membrane  is  in  most  parts  reduced  to  a  mere  film  jammed 
in  between  the  valves ;  but,  in  the  case  of  the  opercular  mem- 
brane, it  still  remains  wide,  and  is  periodically  moulted. 

In  the   annexed   woodcut   (fig.  1),  of  the  rostrum  of 
Balanus  Henneri,  the  downward  growth  and  the  later 

•  Milne  Edwards,   *  AnnaleB  des  Sciences  NatureUes,'  torn.  xWii,  (1S5'- 
p.  336. 
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growth  on  both  sides  Is  plain.  The  modified  sides  (rr)  for 
convenience  sake,  have  been  ctJled  the  radii;  they  invariably 
overlap  the  adjoinmg  compartments.     The  middle   part 


Fig.  1.  Fig.  8.  Fig.  3. 


Fig.  I.  Botnua  with  tn  ndii,  HrTing  la  Uia  ChUuuulisa  lot  ratoo-U 
Ttg.i,  Blwaji  icrrlng  for  Itlcr^  vid  arin&ktenl  DoaputiDe 
Tig.  S,  Cuini,  KiTuiK  In  tha  ChlhMMlime,  al*!,  u  ■  nUnia. 

ip),  has  been  called  the  wall,  or  parietal  portion :  in  the 
specimen  figured,  the  walls  and  radii  are  distinctly  separated, 
but  in  some  cases,  especiaUy  amongst  the  Chthamalinee,  the 
lines  of  growth  are  absolutely  continuous  from  one  to  the 
other.  In  fig-  3  of  a  Lateral  compartment  of  the  same 
Balanus,  we  have  the  same  essential  structure;  but  the  left 
side  (a)  is  more  protuberant,  and  is  hollowed  out  in  its 
lower  half;  it  is,  also,  more  distinctly  separated  from 
the  parietal  portion:  this  side  has  for  convenience  been 
called  the  ala ;  it  is  invariably  overlapped  by  the  adjoining 
compartment :  in  some  few  cases,  as  in  Pacbylasma,  the 
ala  is  not  hollowed  out  in  its  lower  part,  and  from  being 
added  to  in  a  straight  line  along  its  whole  edge,  with  the 
lines  of  growth  continuous  with  those  on  the  wall,  it  differs 
hardly  at  all  in  appearance  from  a  radius.  Lastly,  in 
fig.  3  of  the  carina,  or  compartment  facing  the  rostrum,  we 
have  atae  {aa)  on  both  sides ;  these  being,  as  in  all  cases, 
overlapped  by  the  adjoining  compartments. 

Now,  the  compartments  in  the  shell  of  every  sessile 
Cirripede,  are  without  exception  constructed  on  the  above 
three  simple  patterns.  In  number,  they  are  8, 6  or  4,  or  all 
confluent  together. 

Considering  this  simplicity  in  growth  and  form  of  the 
separated  compartments,  it  seems  at  first  surprising  that 
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the  construction  and  enlargement  of  the  whole  shell  in 
Balanus,  should  long  have  been  viewed  as  a  difficulty.  But 
the  radii,  from  growing  against  rectangular  indentations, 
or  rather  furrows,  in  the  opposed  compartments,  come  to  be 
set  a  little  inwards ;  and  their  external  surfaces  assume  a 
very  diflPerent  appearance  from  the  wall-portions  of  the 
compartments,  which  grow  against  the  surface  of  attach- 
ment. In  different  species,  the  summits  of  the  radii  (and 
of  the  alse)  grow  either  very  much  more  obhquely  than 
in  the  species  figured,  or  more  squarely — that  is,  they 
extend  from  tip  to  tip  of  the  adjoining  compartments, 
parallel  to  the  basis.  In  this  latter  case,  and  when  the 
surfaces  of  the  radii  differ  considerably  in  appearance  from 
the  walls,  as  in  Balanus  tintinnabidum  (Plate  1),  I  am  not 
at  all  surprised  that  the  radii  should  have  been  described 
as  separate  elements,  and  called  "areae  interjectae/*  or 
"  compartments  of  the  second  order  :'*  for  the  shell  of  this 
Balanus  seems  to  be  composed  of  six  wedges  with  their 
points  upwards,  namely,  the  parietal  portions  of  the  com- 
partments, and  of  six  other  narrower  wedges,  the  radii,  with 
their  points  downwards;  and  the  fact  that  these  latter 
wedges  consist  simply  of  the  sides  of  the  parietal  portions, 
modified  by  growing  against  the  adjoining  compartments, 
is  completely  masked.  I  should  add,  that  sometimes  the 
radii  are  not  developed,  which  simply  means  that  the  over- 
lapping lateral  edges  of  the  compartments  have  not  been 
added  to  during  growth. 

The  alae  are  originally  developed  at  the  period  of  the  meta- 
morphosis, as  shght  lateral  protuberances  in  the  upper  part 
of  the  compartments ;  from  being  overlapped,  and  therefore 
not  exposed  to  external  influences,  and  from  growing  (as  in 
the  case  of  the  radii)  against  rectangular  indentations  or 
furrows  in   the  adjoining  compartments,  they   generally 
assume  an  extremely  different  appearance  from  the  parietes, 
and  might  naturally  be  thought  to  have  a  very  different 
nature.  But  the  alae  in  all  cases  (as  is  obvious  in  Pachyltwna) 
are  nothing  but  the  protuberant  lateral  edges  of  the 
partments,  rendered  thin  and  modified  during  growt 
order  that  the  margins  of  the  alae  should  be  received 
indentation,  the  upper  internal  surfaces  of  the  walls 
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recipient  compartments  are  thickened  all  round,  excepting 
where  they  receive  the  alae.  This  thickened,  upper,  internal 
portion  of  the  walls  or  shell,  together  with  the  eisd  them- 
selves, form  the  part  called  the  sheath.  The  sheath  some- 
times blends  insensibly  into  the  lower  parts  of  the  compart* 
ments,  and  then  perhaps  it  would  not  be  thought  to  be  a 
distinct  element ;  but  often  it  is  abruptly  separated  by  an 
overhanging  edge  (see  PI.  9,  fig.  5  d,  9  d ;  PL  20,  fig,  1  ^ ; 
PL  25,  fig.  1,  k!)  from  the  lower  part,  and  then  the 
sheath  greatly  compUcates  the  internal  appearance,  but 
not  the  essential  structure  of  the  shell.  The  sheath  acts 
beautifully,  like  an  internal  hoop,  in  strengthening  the 
shell  round  the  orifice,  where  it  is  naturally  weaker  than  at 
the  lower  or  basal  end,  where  it  adheres  to  the  surface  of 
attachment :  in  the  upper  part  of  the  shell,  moreover,  the 
sutures  between  the  compartments  do  not  go  straight 
through,  but  owing  to  the  alse  projecting  and  being  over- 
lapped, are  extremely  obUque ;  or  the  joints,  in  the  language 
of  carpenters,  may  be  said  to  be  broken. 

There  is  one  other  point  of  structure  in  the  shells  of  the 
Balanidae,  more  especially  of  species  like  Balanua  tintinna" 
bulum,  which  adds  to  their  apparent  complexity,  namely, 
that  the  rim  or  orifice  of  the  shell  formed  by  the  upper  ends 
of  the  compartments,  projects  considerably  above  the  oper- 
cular valves.  In  a  young  Balanus,  immediately  after  the 
metamorphosis,  the  operculum  is  attached  by  the  opercular 
membrane  all  round  to  the  summits  of  the  compartments, 
and  there  cannot  be  said  to  be  any  orifice  to  the  shell 
itself,  but  only  an  orifice  or  slit  between  the  opercular 
valves ;  but  during  growth,  as  the  compartments  are  added 
to  at  their  basal  edges,  their  upper  ends  are  deserted,  and 
cease  to  enclose  the  sack,  within  which  lies  the  animal^s 
body.  Hence  the  upper  ends  come  to  project  freely,  either 
quite  separately  as  in  some  species  of  PoUicipes,  where  they 
cannot  be  said  to  form  an  orifice ;  or  more  or  less  united 
into  a  ring  so  as  to  form  an  orifice,  as  in  the  different  species 
of  Balanidae.  It  follows,  that  to  understand  the  real  shape 
of  a  Balanus,  or  rather  of  the  cavity  enclosing  the  animal's 
body,  all  that  part  of  the  shell  which  projects  above  the 
opercular  membrane,  may,  in  imagination,  be  removed  as 


STRUCTURE  OF  SHELL. 


89 


^mething  extraneous,  like  so  many  spines ;  not  that  I 
mean  to  say  that  these  points  of  shell  are  dead ;  on  the 
contrary,  they  are  often  porose  and  penetrated  by  nmnerous 
threads  of  corium.  Hiis  upper  part  of  the  shell,  thus  pro- 
duced so  as  to  form  an  onfice,  no  doubt  serves  to  protect 
the  less  strong  and  moveable  operculum. 

Number  and  Arrangement  of  the  Compartments. — I  have 
already  stated  that  the  shell,  in  every  one  of  the  Balanidse, 
consists  of  eight,  six,  or  four  compartments,  or  of  all  fused 
together  into  a  single  piece ;  and  that  the  compartments 
themselves  are  all  constructed  on  the  three  simple  patterns 
of  which  woodcuts  (figs.  1,  2,  8)  have  been  given.  They 
are  arranged  in  a  certain  definite  order.  The  type  arrange- 
ment is  found  amongst  the  Chthamalinse,  as  might  have 
been  expected,  inasmuch  as  this  sub-family  is  so  closely 
related  to  the  ancient  genera  PolUcipes  and  Scalpellum, 
whence  all  the  Thoracic  Cirripedia  may  be  said  to  radiate. 
In  Octomeris  (fig.  4)  the  type-arrangement  of  the  com- 


Fig.4. 
Octomeris. 


Fig.6. 
Chtbamalus. 


Kg.  6. 
CbamaBsipho. 


h    a 

Fig.  8. 
Tetraclita. 

a,  Etosirum ;  b,  Roftro-Ut^al,  e.  Lateral,  d,  Carino-lateral  compartment ;  e^  Carina. 

Hori2ontal  sectioiu  throagh  the  Sheila  of  the  princiiial  genera  of  Balanide.  ahoving  the  arran^^eut 
of  the  Compartments.    Genera  4,  5,  and  8  belong  to  the  Chthamalinae ;  7  and  8  to  the  Balanime. 

partments,  eight  in  number,  is  well  shown ;  the  rostrum 
and  carina  resemble  each  other,  and  have  alae  on  I"  " 
sides,   and  therefore  are  overlapped  on   both  sides 
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rostro-lateral  compartments  have  radii  on  both  sides^  and 
therefore  overlap  the  adjoining  compartments  on  both  sides ; 
the  lateral  and  carino-lateral  compartments  have  radii  on 
their  carinal,  and  alae  on  their  rostral  sides ;  and  therefore 
overlap  on  one  side,  and  are  overlapped  on  the  other  side. 
Now  the  sliell  of  every  other  sessile  Cirripede  diflTers,  I 
believe,  from  that  of  Octomeris,  only  in  the  fusion  together 
or  abortion  of  some  of  the  eight  normal  compartments : 
in  one  genus,  however,  Catophragmus,  outer  whorls  of 
small  compartments,  arranged  like  the  lower  valves  in  the 
capitulum  of  Pollicipes,  are  superadded.  The  genus 
Chthamalus  (fig.  6)  differs  from  Octomeris  only  in  the 
carino-lateral  compartments  being  aborted,  (as  will  pre- 
sently be  discussed),  and  hence  has  six  compartments. 
Chamsesipho  (fig.  6)  diflFers  from  Chthamalus  only  in  the 
rostro-lateral  and  lateral  compartments  being  fused  to- 
gether; and  hence  has  only  four  compartments.  In 
Balanus  (fig.  7)  and  the  whole  sub-family  of  the  Balaninse, 
the  rostrum  is  compounded  of  the  true  rostrum,  as  ^en  in 
the  type  Octomeris,  and  of  the  two  rostro-lateral  compart- 
ments ;  hence  this  compounded  rostrum  has  radii  instead 
of  alae  on  both  sides,  and  there  are  only  six  compartments. 
Tetraclita  (fig.  8)  and  Elminius  diflFer  from  Balanus  only 
in  having  the  carino-lateral  compartments  absent,  and  pro- 
bably aborted ;  hence  there  are  only  four  compartments. 
Lastly,  in  Pyrgoma,  all  the  compartments  are  blended 
together  into  a  single  piece. 

In  Pollicipes,  the  old  type-form  of  the  whole  order,  and 
in  Scalpellum,  we  have  four  valves,  (answering  to  the  oper- 
culum), surrounding  the  aperture  leading  into  the  sack,  and 
the  valves  below  are  arranged  in  successive  whorls,  with  a 
strong  tendency  to  alternation.  For,  the  rostrum  alternates 
with,  that  is  faces  the  interval  between,  the  two  scuta; 
the  carina  alternates  with  the  two  terga ;  and  the  upper 
Lateral  valves  alternate  with  the  scutum  and  tergum  on 
each  side.  These  four  valves,  namely,  the  carina  and 
rostrum,  which  resemble  each  other  in  structure,  and  the 
pair  of  upper  latera,  which  are  larger  than  the  other  lateral 
valves,  together  form  the  uppermost  whorl,  or  that  beneath 
the  scuta  and  terga.     In  the  next  whorl   we   have  the 
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rostro-  and  carino-lateral  valves,  alternating  with  those 
above  them ;  and  beneath  them  there  are  generally  other 
valves,  which  decrease  in  size  and  display  the  same  tendency 
to  alternation.  The  valves  here  just  specified,  namely,  the 
rostrum,  carina,  and  three  pairs  of  lateral  valves,  in  the 
Lepadidae,  are  so  much  larger,  and  are  so  much  more 
commonly  present,  than  the  other  valves  of  the  capitulum, 
that  to  them  alone  I  affixed  special  names.  Now  if  amongst 
sessile  Cirripedes  we  look  to  that  genus,  viz.,  Catophragmus, 
which  comes  in  its  whole  structure  the  nearest  to  Pollicipes, 
one  of  the  Lepadidae,  we  find  (as  in  fig.  4),  firstly,  a  rostrum 
and  carina  resembling  each  other,  and  a  pair  of  lateral  com- 
partments, larger  than  the  other  lateral  pairs;  these  four 
valves  alternating  ^dth  the  opercular  valves :  and,  secondly, 
we  find,  but  forming  part  of  the  same  whorl,  a  pair  of  rostro- 
lateral  and  a  pair  of  carino-lateral  compartments,  which,  just 
as  in  PolUcipes,  are  larger  than  the  exterior  and  lower  valves. 
These  lower  Uttle  valves,  I  may  remark,  decrease  in  size  in 
the  successive  whorls,  and  tend  to  alternate  in  position,  just 
as  in  PolUcipes.  Observing  these  several  striking  points  of 
correspondence  in  the  valves,  (and  indeed  in  the  whole 
structure),  of  Catophragmus  and  Pollicipes,  one  is  strongly 
inclined  to  suspect  that  in  Catophragmus,  and  therefore  in 
Octomeris  and  other  sessile  Cirripedes,  although  the  rostro- 
and  carino-lateral  compartments  appear  to  lie  in  the  same 
whorl  with  the  rostrum,  carina,  and  large  lateral  compart- 
ments, yet  that  they  really  belong,  as  in  PolUcipes  and  > 
ScalpeUum,  to  a  lower  whorl.  Now  if  a  very  young  sheU 
of  Balanus,  immediately  after  the  metamorphosis,  be  ex-  \ 
amined,  the  carino-lateral  compartments  will  be  found  not  \ 
to  have  been  developed ;  they  first  appear  after  two  or  three 
zones  of  growth  have  been  added  to  the  other  compart- 
ments; bearing  in  mind  that  in  PolUcipes  and  in  Cato- 
phragmus the  lower  whorls  are  added  successively  during 
growth,  we  find  in  this  fact  strong  confirmation  of  the  view 
that  the  carino-lateral  compartments  normally  belong  to  a 
whorl  beneath  that  including  the  rostrum,  carina,  and 
lateral  compartments.  Whether  the  rostro-lateral,  like  the 
carino-lateral  compartments,  are  developed  subsequently  to 
the  others,  I  have  had  no  opportunity  of  ascertaining,  and 
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therefore  cannot  confirm  the  above  analogical  conclusion, 
namely,  that  they,  also,  belong  to  a  lower  whorL 

In  the  sub-family  Balaninae,  which  includes  fialanus 
(woodcut  7),  and  Tetraclita  (woodcut  8),  the  shell  is  charac- 
terised by  not  having  rostro-lateral  compartments,  and  by 
the  rostrum  having  radii:  now  in  Fac/iylasma  ^^anteum, 
which  undoubtedly  belongs  to  the  sub-family  ChthamalinsB, 
at  a  very  early  age  the  rostro-lateral  compartments  become 
blended  with  the  true  rostrum,  making  a  compound  ros- 
trum, exactly  like  the  rostrum  in  the  Balaninae;  distinct 
evidence  of  a  similar  fusion  is  retained  throughout  life 
(PI.  1 5,  fig.  1)  in  all  three  species  of  Chelonobia,  which  is  un- 
doubtedly a  member  of  the  Balaninae.  Hence,  I  think,  we 
may  conclude  that  in  all  the  genera  of  the  Balaninae  the 
rostro-lateral  compartments  are  probably  not  aborted,  but  are 
blended  with  a  normal  rostrum  (resembling  that  in  wood- 
cuts 4,  5,  6),  making  together  a  compound  rostrum  fur- 
nished with  radii :  it  must,  however,  be  observed  that  I  could 
not  detect  any  actual  evidence  of  this  fusion  in  Balanus, 
even  immediately  after  the  metamorphosis.  In  Chamsesipho 
(woodcut  6),  either  the  rostro-lateral  compartments  attain  a 
most  unusual  breadth,  or,  as  is  more  probable,  they  have 
become  confluent  with  the  lateral  compartments,  which  in  the 
Lepadidae  seem  to  be  the  most  persistent  of  all  the  lateral 
valves.  In  such  genera  as  Tetraclito  and  Chthamalus,  in  which 
the  carino-lateral  compartments  are  absent,  they  may  be 
fused  with  the  lateral  compartments  or  with  the  carina ;  but 
seeing  that  they  are  normally  developed  later  than  the  other 
valves,  it  appears  to  be  the  simplest  theory  to  assume,  until 
the  contrary  be  proved,  that  they  are  aborted.  Finally,  the 
somewhat  unexpected  conclusion  that  the  sheU  (not  includ- 
ing the  oj>erculum)  of  sessile  Cirripedes  normally  consists  of 
eight  valves,  four  belonging  to  an  upper  whorl,  and  four 
to  a  lower  whorl,  all  forced  into  a  single  ring,  and  often 
more  or  less  fused  together,  though  not  strictly  proved,  is 
rendered  highly  probable.  I  will  only  further  add,  that 
the  Basis  perhaps  represents  several  whorls  of  the  small 
valves  or  scales  on  the  peduncle  of  Pollicipes,  fused  together; 
the  comparison  of  the  basis  with  the  calcareous  cup, 
forming  the  lowest  portion  of  the  peduncle  in  Lithotrya, 
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which  has  been  made  by  some  authors,  I  do  not  think  is 
very  accurate,  as  the  cup  in  Lithotrya  seems  to  have  a 
special  relation  to  the  boring  habits  of  that  genus. 

Structure  of  the  individual  dompartments, — If  the  basal 
margin  of  a  compartment,  for  instance,  of  Bcdanus  tintin- 
nabulum,  be  examined,  it  appears 
sufficiently   complicated,    being  %-^- 

composed  of  an  outer  and  inner 
lamina,  separated  by  longitudi- 
nal septa,  which  are  denticulated 
at  their  bases;   and   the  tubes  e    c    c    c    e 

formed  by  these  longitudinal  i^^^^£^Z^ 
septa  are  crossed  by  trans-  ^it^^^iii^^^gtb^'ink^a^ 
verse  septa.  On  the  other  hand,  Z^S^T^  "^''  ""^  "^  '*"*'" 
in  some  cases,  as  in  the  genera 

Chthamalus  and  Elminius,  each  compartment  consists 
of  a  simple  shelly  layer.  These  two  extreme  states  gra- 
duate into  each  other:  we  have,  firstly,  on  the  internal 
surface,  quite  irregular  points  and  ridges;  these  become 
regular,  causing  the  internal  surface  to  be  longitudinally 
ribbed ;  then  these  ribs  themselves  become  finely  furrowed 
on  their  sides  and  at  their  lower  ends,  producing  sharp, 
minute  ridges,  the  ends  of  which  I  have  called  the  den- 
ticuli ;  and,  lastly,  some  of  the  denticuli  on  the  adjoining 
longitudinal  septa  become  united  into  a  solid  layer,  forming 
the  internal  lamina  of  the  wall.  These  denticuli  do  not 
generally  cover  the  whole  surface  of  the  longitudinal  ribs, 
but  leave  a  portion  near  the  outer  lamina  of  the  compart- 
ment smooth.  The  denticulated  ends  of  the  longitudinal 
septa  project  beyond  the  basal  edge  of  both  the  outer  and 
inner  laminae,  and  enter  the  mouths  of  the  tubes  (where 
such  occur)  in  the  basis,  and  thus  strengthen  the  shell. 
The  whole  of  the  internal  lamina  generaUy  is  more  or  less 
striated  longitudinally,  thus  displaying  its  origin  from  the 
union  of  the  inner  edges  of  the  longitudinal  septa.  I  need 
only  further  remark  that  on  the  internal  surface  of  the  outer 
lamina,  between  the  main  longitudinal  septa,  there  are 
generally  (as  in  the  woodcut)  smaller  longitudinal  ridges, 
which  do  not  reach  the  inner  lamina,  and  on  this  account 
alone  are  not  called  septa. 
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Tubes  are  formed  by  the  longitudinal  septa,  between  the 
outer  and  inner  laminae.  These  tubes  are  almost  square,  and 
are  occupied  by  threads  of  corium,  which  enter  at  pores 
left  open  between  the  edge  of  the  compartment  and  that  of 
the  basis  on  which  it  rests.  The  tubes  extend  high  up  the 
compartments;  but  in  the  uppermost  part  they  are  generally 
cut  oif  by  thin,  transverse,  calcareous  septa,  deposited  by 
the  ends  of  the  threads  of  corium ;  a  cancellated  structure 
being  thus  produced.  Or  the  uppermost  part  of  each  tube 
becomes  filled  up  solidly  with  compact  shelly  layers,  which 
are  always  first  thrown  down  on  the  side  of  the  tube  facing 
the  outside,  and  thus  greatly  strengthen  the  shell:  in 
several  instances,  as  in  Balanua  perforatua  and  Tetradita 
porosa,  in  which  the  disintegration  of  the  upper  part  of  the 
shell  is  a  necessary  element  in  its  growth  for  the  enlarge- 
ment of  the  orifice,  these  filled  up  tubes  become- exposed. 
In  Coronula  and  Tubicinella,  the  tubes  in  their  upper 
parts  are,  I  believe,  crossed  only  by  transverse  membranous 
septa. 

Anomaliea  and  exceptions. — In  Tetraclita  (PI.  10,  fig.  ly, 
1  h)  from  the  branching  of  the  longitudinal  septa,  several  irre- 
gular rows  of  tubes  are  formed.  In  certain  varieties  of 
Bcdanus  balanoides  (PI.  7,  fig.  2  d),  and  in  B.  cariosus 
(PI.  7,  fig.  3  d),  slight  branching  ridges  on  the  internal 
surface  of  the  walls,  seem  to  answer  to  the  longitudinal 
septa,  and  produce,  during  the  downward  growth  of  the 
shell,  extremely  irregular  cells,  and  short  tubes.  In  Bcdanus 
vinaceus  (PI.  2,  fig.  7  d\  the  internal  lamina,  instead  of 
being  solid,  as  in  every  other  species,  is  left  cancellated,  and 
thus  betrays,  much  more  plainly  than  usual,  its  origin  in 
the  united  denticuli  of  the  adjoining  longitudinal  septa.  In 
Balanus  porcatuSy  between  the  main  longitudinal  septa, 
there  are  (PL  6,  fig.  4e)  what  may  be  called  rudimentary 
and  disconnected  longitudinal  septa.  In  Coronula  and  its 
allies  (PI.  16,  fig.  6,  and  PL  17,  fig.  4  c)  it.  Ls  the  outer 
lamina  of  the  compartment  which  is  anomalous ;  for  in  the 
two  or  three  lower  zones  of  growth,  it  forms  only  a 
ledge  on  each  side  of  the  longitudinal  septa ;  which  ledges, 
higher  up,  become  confluent,  and  so  form  an  ordinary  outer 
lamina.     In  Coronula,  also,  the  wall  of  each  compartment 
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(see  transverse  section,  PL  1 6,  figs.  5, 7)  is  very  remarkable 
from  being  deeply  folded,  the  folds  being  on  their  internal 
faces  firmly  calcOied  together,  and  on  their  external  faces 
closely  pressed  together  (often  with  a  neatly  serrated 
suture),  so  that  the  whole  nature  of  the  shell  might  be,  as 
has  happened,  easily  quite  misunderstood ;  and  the  walls  be 
considered  as  very  thick,  instead  of  being,  as  is  really  the  i 
case,  very  thin.  In  Chelonobia  (PL  15,  fig.  I),  however,  | 
the  walls  are  truly  of  such  great  thickness,  that  the  nature 
of  the  relative  parts  might  likewise  be  misunderstood;  in 
this  genus  the  ovarian  tubes  enter  the  walls,  extending  up 
between  the  longitudinal  septa,  or,  as  they  may  here 
be  more  naturally  called,  the  radiating  septa.  I  will  specify 
a  few  more  peculiarities  worthy  of  remark  : — in  some  species 
of  the  sub-genus  Acasta,  clefts  are  left,  covered  only  by 
membrane,  on  the  lines  of  suture  (PL  9,  figs.  7  a,  8  a),  between 
the  compartments,  just  above  the  basis;  and  in  other 
species  the  basis  is  perforated  by  numerous  membrane- 
covered,  minute  orifices.  In  Platylepas,  each  compartment 
has  one  deep  inward  fold  (PL  17,  fig.  1),  somewhat  analo- 
gous to  the  three  folds  in  Coronula ;  this  fold  is  produced 
into  an  internal  mid-rib,  supporting  and  rendering  convex 
the  membranous  basis;  in  this  genus,  also,  the  rostrum, 
owing  to  its  mid-rib,  is  generally  thrust  a  little  on  one  side, 
and  the  shell  thus  rendered  asymmetrical.  In  CluxmcBsipho 
scutellifonnis  the  shell  is  symmetrically  perforated  (PL  19, 
fig.  4  a)  by  four  apertures.  Lastly,  in  Chthamcdua  Hembeli 
and  intertextus,  after  a  certain  age,  the  basal  edges  of  the 
walls  become  inflected,  and  <;ontinue  to  grow  inwards 
till  they  entirely  take  the  place  of  the  true  membranous 
basis. 

Hadius. — ^This  term,  as  we  have  seen,  is  applied  to  that 
side  of  the  compartment,  the  growth  of  which  is  modified, 
by  abutting  against  and  overlapping  the  adjoining  compai-t- 
ment.  Hence  the  structure  of  the  radius  is  essentially  the 
same  with  that  of  the  parietal  portion  of  the  compartment. 
When  best  developed,  as  in  Balanus  tintinnadtdum,  the  radius 
consists  of  an  outer  and  inner  lamina,  separated  by  denticu- 
lated septa,  extending  in  horizontal  lines  parallel  to  the 
basis,  and  is  consequently  perforated  by  minute  tubes  or 
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pores.     The  tubes  become    filled  up  solidly  much  more 
commonly   than    do   the   parietal   tubes;    and  the  inner 
lamina,  in  such  cases,  is  hardly  distinct  Erom  the  outer 
lamina.     The  denticuli  often  fail,  or  are  present  only  on 
the  lower  aides  of  the  septa ;  and  very  frequently  the  edge 
of  the  radius  can  only  be  said  to  be  cre- 
Fig.  10.         nated.     Notwithstanding  these  frequent 
anomalies,  if  a  series  of  species  and  genera 
be  taken,  it  is  certain  that  there  is,  as 
might  have  been  expected,  a  close  rela- 
tionship in  internal  structure,  between  the 
radii  and  the  parietes.    The  edge  of  the 
radius    is  received    in    a   slight  fiurow 
^.    .  V    ^-     ,   (Renerally  marked  like  a  seal,  with  the 
fiSwiJiSn^cr    i™P''^sion  of  the  denticulated  septa)  in 
K^iT'oii'Lii^"?^^   the  opposed  compartment :  sometimes  the 
taniniit.  outer  cdge  or  lid  of  the  recipient  furrow, 

is  so  broad  as  to  give  the  false  appearance 
of  a  radius  having  been  developed,  at  least  in  the  lower 
part  of  the  shell,  on  both  sides  of  the  suture.  A  crest  of 
corium  runs  into  each  suture  between  the  edge  of  the 
radius  and  the  furrow  in  the  opposed  compartment ;  and 
when  the  radius  is  permeated  by  pores  (as  in  woodcut  10), 
threads  of  corium  branch  off  this  crest,  and  enter  the  pores. 
In  the  lower  part  of  the  shell,  these  crests  of  corium  project 
from  the  corium  forming  and  surrounding  the  sack  ;  but  in 
the  upper  part  of  the  shell,  above  the  opercular  membrane, 
and  therefore  above  the  sack,  the  corium  is  produced  up 
each  line  of  suture  as  a  separate  ribbon.  In  proportion  as 
these  ribbons  extend  more  or  less  near  to  the  summit  of 
the  shell,  so  do  the  edges  of  the  radii  continue  to  be  added 
to,  to  a  greater  or  less  height  from  the  basis ;  and  con- 
sequently their  sumnuts  become  less  or  more  oblique. 

Peculiarities  in  the  Structure  of  the  Radii. — In  some  of 
the  species  of  Tetrachta,  in  which  genus  the  walls  consist  of 
several  rows  of  tubes,  the  radii  are  likewise  perforated  by 
several  rows;  and  in  some  of  the  other  species  (PI.  10, 
^S-  1  ^)i  ('he  edge,  or  disarticulated  surface  of  the  radius, 
is  marked  by  irregularly  branching  ridges ;  and  these 
evidently  correspond  with  the  branching  septa  or  ridges  of 
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the  wall.  In  Chelonobia,  the  outer  lamina  of  the  radius, 
as  well  as  of  its  recipient  furrow,  is  of  extraordinary  thick- 
ness; and  this  lamina,  in  C.  teatudinaria  (PI.  14,  fig.  1  a^  5,  b, 
and  PL  15,  fig.  1,/),  is  modelled  into  sharp  transverse 
ridges  and  valleys.  In  the  Chthamalinae,  the  radii,  like  the 
parietes,  are  simply  solid ;  and  apparently  in  consequence, 
for  the  sake  of  strengthening  the  sutures,  the  edges  of  the 
radii,  and  of  the  recipient  furrow  in  Octomeris  (PL  20, 
fig.  3  a)  and  in  Chthamalus  dentatus  and  Hembeli  (PL  18, 
fig.  3  i,  5  a),  are  neatly  dentated.  In  some  other  species 
of  ChthamsJus  (PL  19,  fig.  1  a),  the  radii  present  a  slight 
modification  of  this  structure,  the  sutures  being  formed  by 
oblique  interfolding  laminae.  In  the  radii  of  (>)ronula  and  \ 
Tubicinella,  there  is  a  peculiarity,  in  apparent  connection  \ 
with  the  fact,  that  in  these  genera  the  parietal  tubes  are 
not  crossed  by  transverse  calcareous  septa,  namely,  that  \ 
the  pores  by  which  the  radii  are  permeated  keep  unclosed 
throughout  their  length,  and  open  into  a  special  longitudinal 
tube  (PL  16,  fig.  7,  d'),  which  runs  along  that  margin  of  the 
wall,  whence  the  radius  arises.  In  Coronula  the  wall  is  of 
extreme  thinness,  and  in  conformity  so  is  the  true  radius ; 
but  that  the  shell  might  not  thus  be  rendered  very  weak, 
complementary  or  pseudo-radii  are  developed  on  their  inner  ^ 
sides  (PL  16,  fig.  7,  adjoining  the  true  radii  Arf,  erf,  and 
shaded  by  distant  convex  lines).  Even  in  the  allied  genus 
Xenobalanus,  in  which  the  whole  shell  tends  to  become 
rudimentary,  traces  of  these  pseudo-radii  (PL  17,  fig.  4  d,  rf ) 
can  be  detected.  In  Coronula,  though  the  radii  (PL  16, 
fig.  7,  A  rf,  c  d)  are,  by  the  above  special  means,  rendered 
thick,  and  though  the  alae  also  are  thick  (ca', do'),  yet 
together  they  do  not  equal  in  thickness  the  folded  walls;  and 
consequently,  there  is  left  between  the  radii  and  alae  square 
chambers  (r),  occupied  by  the  branching  ovarian  tubes. 

Al(B. — These  project,  generally  abruptly,  from  the  sides 
of  the  upper  part  of  the  compartments ;  they  appear  from 
the  first  growth  of  the  shell ;  they  are  overlapped  by  the 
radius  and  by  part  of  the  wall  of  the  adjoining  compart- 
ment; they  are  thinner,  and  have,  owing  apparently  to 
being  overlapped,  a  very  diflFerent  aspect  from  the  parietal 
portion ;  but  they  do  not  difier  from  it  in  essential  nature. 
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They  are  solid^  that  is^  they  are  never  permeated  by  pores ; 
but  their  edges  are  generally  crenated,  and  there  is,  in 
some  cases^  as  in  Chelonobia,  sufScient  evidence  that  these 
crenations  answer  to  the  horizontal  septa  on  the  edges 
of  the  radii  (also  often  reduced  to  mere  crenations),  and 
consequently,  likewise,  to  the  longitudinal  septa  of  the  pa- 
rietes.  In  Coronula  the  edge  of  each  ala  consists  oi  a 
medial  ridge,  sending  off  denticulated  septa  on  both  sides^ 
and  is  therefore  anomalous  as  compared  with  the  alee  in 
other  genera,  but  corresponds  in  structure  with  the  simi- 
larly anomalous  radius  of  Coronula.  In  order  to  allow  of 
the  growth  of  the  edge  of  the  ala,  a  fine  thread  of  corium  runs 
up  the  narrow  furrow  in  which  the  edge  is  lodged,  proceed- 
ing from  the  corium  of  the  sack.  In  proportion  as  this 
thread  runs  up  higher  or  lower,  so  are  the  sunmaits  of  the 
alsB  rendered,  during  growth,  less  or  more  oblique. 

Sheath. — ^As  the  compartments  overlap  each  other,  the 
edges  of  the  alae  would  have  projected,  and  the  inner  sur- 
face of  the  orifice  of  the  shell  would  not  have  been  smooth 
and  rounded,  had  not  that  part  of  each  wall,  which  does 
not  overlie  an  ala,  been  thickened  so  as  to  allow  of  the 
formation  of  a  shoulder  or  indentation,  against  which  the 
edge  of  the  ala  fits  and  abuts.  The  thickened  portions,  and 
the  alae  themselves,  together  form  the  sheath,  of  which  the  use 
seems  to  be  to  strengthen,  like  a  broad  internal  hoop,  the 
upper  part  of  the  shell  round  the  orifice,  where  naturally  it 
is  weak.  The  sheath  is  composed  of  successive,  fine,  shelly 
layers,  which  extend,  as  the  shell  is  added  to  at  the 
basal  mar&;in,  lower  and  lower  down  on  the  inner  surface 
of  the  walls.  The  lower  edge  of  the  sheath  either  simply 
projects  a  little  inwards,  or  more  commonly  is  formed  into  a 
sharp  depending  ridge,  as  represented  in  fig.  1,  k',  PL  25.  In 
some  species  of  Pyrgoma  (PL  13,  fig.  2  i),  the  sheath  reaches 
nearly  to  the  bases  of  the  compartments ;  and  in  Chelonobia 
(PL  14,  fig.  4iece),  the  inner  layer  of  shell  surrounding  the 
sack,  which  seems  to  correspond  more  nearly  to  the  sheath 
than  to  the  inner  lamina  of  the  walls,  actually  rests  on  the 
basal  membrane.  The  opercular  membrane  is  generally, 
but  not  invariably,  attached  only  a  little  way  above  the  lower 
edge  of  the  sheath :  at  each  exuviation,  a  new  opercular 
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membrane  is  formed,  and  is  attached  to  the  next  lower  zone 
of  the  sheath;  the  old  membrane  being  cast  off,  but  a 
circular  slip  of  it  is  left,  investing  the  last  zone.  Hence 
the  whole  upper  part  of  the  sheath  above  the  opercular 
membrane,  comes  to  be  thus  invested ;  and  is  marked  by 
circular  lines,  one  above  the  other,  caused  by  the  successive 
exuviations.  This  investing  membrane  often  supports  rows 
of  minute  bristles,  directed  upwards.  Generally,  a  film  of  I  ] 
shell  is  deposited,  at  the  period  of  the  formation  of  each  ' 
new  opercular  membrane,  on  that  part  of  the  sheath  which 
lies  immediately  beneath.  This  innermost  film  or  thin 
layer  of  shell,  on  the  lines  of  sutiu*e  between  the  compart- 
ments, breaks  joint,  at  least  in  some  cases,  with  the  under- 
lying shelly  layers, — that  is,  the  suture  in  this  last-formed 
film  does  not  lie  exactly  over  the  suture  in  the  subjacent 
layers  of  the  sheath.  In  Tubicinella,  the  sheath  extends 
down  close  to  the  basis ;  and  what  is  unique  in  this  one 
genus,  the  opercular  membrane,  gradually  thinning  out 
downwards,  closely  adheres  to  the  whole  inner  surface  of 
the  shell.  In  TubicineUa  and  in  Xenobalanps  (PL  17, 
fig.  4  6),  the  sheath  separates  easily  into  separate  successive 
rims  of  shell ;  and  this  structure  evidently  is  for  the  sake 
of  facilitating  the  breakage  of  the  upper  end  of  the  shell, 
which,  as  we  shall  presently  see,  is  necessary  to  allow  of  the 
increase  in  size  of  its  orifice. 

Basis. — ^This,  in  several  genera  and  species,  is  composed 
of  simple  membrane,  and  consists  of  successive,  concentric, 
circular  slips,  added  round  the  outside,  at  each  period  of 
growth.  In  some  species  of  Tetraclita  and  Balanus  the 
basis  is  calcareous,  but  diaphanous,  very  thin,  smooth,  or 
somewhat  granulated.  In  other  cases  it  consists  of  a  single 
calcareous  lamina, either  smooth,  or  with  ridges  radiating  from 
its  centre ;  it  is  formed  of  two  laminae,  (as  is  most  usual  in 
Balanus,)  separated  by  radiating  septa.  These  septa,  as  well 
as  the  radiating  ridges  in  the  case  of  the  single  lamina,  are 
homologous  with  the  longitudinal  septa  of  the  parietes. 
The  denticulated  ends  of  the  latter  enter  the  mouths  of  the 
tubes  formed  by  the  radiating  septa  of  the  basis :  threads  of 
corium  pass  between  the  denticuli  of  the  parietal  septa,  and 
thus  enter  the  basal  tubes.     The  ends  of  these  threads  of 
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cohum  generally  deposit  transverse  calcareous  septa,  exactly 
as  within  the  parietid  tubes.     When  the  basis  is  thick  the 
septa  themselves  (ccc)  between  the  proper  basal  tubes,  be- 
come porose,  (or  rather  cancellated,) 
Pig,  1].  and  they  sometimes  expand  into  a 

very  thick,  cancellated  layer,  sepa- 
rating the  outer  lamina  (a)  of  the 
basis  from  the  proper  basal  tubes, 
which  always  Ue  close  under  tbe 
inner  lamina  (6).  This  structure 
differs  only  slightly  irom  that  seen 
Portion  or  t^ge  «r  bMn  or  in  the  parietes  of  Tetraclita,  in 
■•n>iilll!t'"i,'ii.Mr'Tr  up^?^'  which  the  branching  of  the  longi- 
mnj^t^^ioroBMouo  tudiosl  panctal  septa,  produces 
thick  walls,  formed  of  several  rows 
of  tubes  or  pores.  With  respect  to  peculiarities  in  structure 
of  tbe  basis,  Balanua  lavia  offers  the  most  remarkable  case; 
for  here,  in  specimens  which  have  grown  crowded  together, 
the  whole  interior  appears  sometimes  to  have  become 
too  much  elongated  or  too  deep  for  the  animal's  body,  and 
consequently  the  lower  part  of  the  deeply-concave  basis 
has  been  filled  up  (PL  4,  fig.  2  a)  by  thin,  irregular,  cal- 
careous diaphragms.  In  elongated  specimens,  also,  of  Ba- 
lanm  dalanoides,  the  shell  sometimes  appears  to  have  grown 
too  long  for  the  animal's  body ;  but  in  this  case  the  mem- 
branous basis  becomes  extremely  convex  inwards ;  it  still 
reaches  the  basal  edges  of  the  parietes  all  round,  but  in  the 
middle  it  is  raised  high  above  the  surface  of  attachment ;  yet 
sometimes  threads  of  tbe  cementing  tissue  depend  from  the 
middle  part  to  the  surface  of  attachment.  In  Balanua 
terebratm  (PI.  8,  fig.  2  a,  2  h),  and  in  some  species  of  Acasta, 
the  basis  is  riddled,  as  previously  stated,  by  numerous, 
minute,  membrane-covered  orifices.  In  B.  declivia  the 
membranous^  basis  is  always  extremely  oblique,  owing  to 
the  rostral  end  of  the  shell  being  twice  as  high  as  the  carinal 
and  opposite  end. 

Regarding  the  very  remarkable  means  by  which  the 
basis  of  sessile  Cirripedes  is  cemented  to  the  surface  of 
attachment,  it  will  be  convenient  to  defer  for  a  httle  the 
description,  on  account  of  its  necessary  length. 


OPERCDLAK  VALVES.  51 

Opercular  Valves. — ^These  are  sitaated  on  each  side  of 
the  slit  or  orifice  leading  into  the  sack ;  from  their  shape, 
their  powers  of  movement,  their  separation  by  flexible 
membrane  from  the  shell,  to  which  they  serve  as  a  lid, 
they  appear  at  first  as  if  they  constituted  an  element  very 
distinct  from  the  shell  itself,  but  this  is  not  the  case.  They 
are,  together  with  the  opercular  membrane,  as  essentially  as 
the  whole  pf  what  is  externally  visible,  a  part  of  the  modified 
carapace,  of  which  they  occupy  the  upper  or  posterior  extre- 
mity :  from  tracing  the  metamorphoses, or  even  by  comparison 
of  a  Balanus  with  PoUicipes,  there  can  be  no  doubt  of  the 
truth  of  this  conclusion.  The  opercular  valves  are  four  in 
number, — a  pair  of  scuta  and  a  pair  of  terga ;  but  the  latter 
in  Corontda  diadema  and  regiruB,  are  either  aborted  or  re- 
presented by  a  mere  rudiment ;  and  in  Xenobalanus  both 
scuta  and  terga  are  quite  absent.  In  several  cases,  more 
especially  in  the  genus  Pyrgoma  (PI.  13,  fig.  1  h),  the 
scutum  and  tergum  on  each  side  are  calcified  together,  so 
that  sometimes  not  even  a  trace  of  the  line  of  junction  can 
be  discovered.  In  most  cases  the  scutum  is  firmly  united, 
being  articulated  in  a  manner  presently  to  be  described,  to 
the  tergum ;  but  in  Coronula,  Tubicinella  (PI.  17,  fig.  3  c), 
and  Platylepas,  the  ends  of  these  valves  are  simply  approxi- 
mated. 

Scuta. — ^These  valves  are  important,  inasmuch  as  the 
animal's  body  is  attached  to  them;  in  PI.  25,  fig.  1,  the 
broken  line,  surrounding  a,  by  shows  where  the  body  has 
been  cut,  in  removing  the  scutum  on  the  near  side,  the 
other  scutum,  S,  being  left  articulated  to  the  tergum,  T. 
In  shape  the  scuta  are  generally  sub-triangular ;  but  in  some 
species  of  Pyrgoma  and  in  Chelonobia,  &c.  they  are  much 
elongated.  The  lines  of  growth  are  usually  prominent ;  and 
along  the  occludent  margins  the  alternate,  or  sometimes  every 
third  or  fourth  line,  is  developed  into  a  knob,  which  pro- 
duces a  serrated  edge,  serving  to  lock  the  two  opposed  vdves 
together ;  there  is,  however,  no  trace  of  this  structure  io 
Coronula  and  Tubicinella.  In  some  speciei  of  Pm;oma,  a 
ledge  of  considerable  breadth  (PL  13«  fig.  de- 

veloped along  the  occladeot  maigim  of  tip  *« 

well  as  of  the  two  terga,  giving  toeoi  wk  i 
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tore.  The  Term  differ  considerably  in  outline  in  the  diffe- 
rent genera  and  species :  their  shape  approaches  more  nearly 
to  a  triangle  than  to  any  other  regular  form ;  but  there  is 
generally  a  projection  or  spur  on  the  basal  margin^  on  the 
side  towards  the  scutum.  In  some  species  of  Pyrgoma,  the 
terguni  is  of  so  irregular  a  shape  as  to  defy  description. 
In  most  cases,  a  longitudinal  depression  or  furrow  runs 
down  the  valve,  from  the  apex  to  the  extremity  of  the 
spur ;  and  it  not  rarely  happens  that  the  sides  of  this  furrow 
become  folded  inwards  and  almost  closed.  The  spur  pro- 
bably answers  to  the  basal  point  of  the  usually  sub-rhom- 
boidal  tergum  in  Pollicipes  and  Scalpellum.*  The  tips  of 
the  terga  in  some  species  of  Balanus,  &c.,  are  specially 
modified  into  sharp  points  or  beaks  (PL  ,2,  fig.  3  i,  3  rf)> 
bowed  a  little  inwards,  and  projecting  considerably  above 
the  tips  of  the  scuta ;  this  is  effected  by  the  medial,  upper- 
most part  of  the  valve  being  internally  thickened  and 
hardened,  and  then,  by  the  disintegration  of  the  two  margins 
and  the  external  surface,  the  internal  modified  portion  be- 
comes exposed.  The  whole  valve,  also,  at  least  in  such 
cases  as  in  Balanus  psittacus,  appears  to  be  forced  slowly 
upwards  in  the  articular  furrow  of  the  scutum.  I  am 
assured,  by  a  competent  observer,  that  the  beaks  of  the 
terga  in  B.  porcatus  can  give  an  object  placed  within  the 
orifice  of  the  shell  a  sharp  tap. 

The  scutum  and  tergum,  with  the  few  exceptions  above 
stated,  are  articulated  together  at  a  large  or  open  angle. 
The  articulation  (see  PL  11,  fig.  5  b,  c,  d,  and  fig.  6  b,  c)  is 
effected  by  the  margin  of  the  tergum  being  a  little  inflected, 
and  lodged  in  a  furrow  in  the  margin  of  the  scutum.    This 

*  In  comparing  the  Tergam  of  one  of  the  Balanidac  with  that  of  a  t^ical 
member  of  the  Lepadids,  for  instance,  that  of  Balanus  with  that  of  Polhcipes, 
apex  corresponds  with  apex :  tlie  extremity  of  the  spur  in  fialanus  correspondis 
with  the  basal  point  of  the  whole  valve  in  Pollicipes :  the  scutal  margin,  (whidi 
in  Balanus  homologically  extends  down  to  the  extremity  of  the  spur),  corres- 
ponds with  the  scutal  margin  of  Pollicipes:  the  carinal  margin  in  Balanus 
corresponds  with  the  uttper  carinal  mai^n  in  Pollicipes :  the  l^sal  margin  of 
Balanus  on  the  carinal  side  of  the  spur,  corresponds  with  the  lower  carinal 
margin  in  Pollicipes :  lastly,  (and  this  is  the  chief  difference),  in  Balanus  there 
is  no  appreciable  occludent  margin,  the  apex  of  the  valve  being  brought  close 
to  the  upper  angle  of  the  scutal  margin ;  in  Chthamalus,  however,  there  is 
yet  left  some  remnant  of  an  occludent  margin, — which  margin  in  Pollicipes  is 
conspicuous. 
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sometimes  feebly  developed,  for  the  attachment  of  tfae  tei^al 
depressor  muscle.  But  in  Chelonobia,  Coronula,  Tubicinella> 
Platylepas,  and  in  some  other  cases,  there  are  no  crests. 
The  crests,  when  well  developed,  are  furnished  with  rectan- 
gular sub-crests  or  denticuli  on  both  sides;  in  fact  they 
resemble,  and  are  probably  homologous  with,  the  denticulated 
ribs  or  septa  in  the  parietes,  radii,  and  basis.  Altogether 
the  scuta  and  terga  are  attached,  as  far  as  muscles  are  con- 
cerned, to  the  shell  and  sack,  by  three  longitudinal  pairs. 

Growth  of  the  whole  Shell,  audits  Microscopical  Structure. 
— The  opercular  valves  are  added  to  along  their  basal 
margins  alone;*  the  animal'a  body,  together  with  the 
several  muscles,  becoming  attached  at  each  period  of  growth 
lower  and  lower  down  to  the  valves;  this  no  doubt  is 
effected  by  the  absorption  of  the  upper  surfaces  of  the 
muscles,  and  the  formation  of  new  fasciae  on  their  lower 
surfaces.  The  opercular  membrane,  which,  though  thin 
and  flexible,  forms  pai*t  of  the  general  outer  surface  of 
the  animal  as  much  as  does  any  portion  of  the  rigid  shell, 
with  which  indeed  it  is  strictly  homologous,  is  periodically 
moulted,  together  with  the  integuments  of  the  whole  included 
animal.  The  new  opercular  membrane  is  of  course  each 
time  formed  a  little  larger  than  the  old  one.  In  Coronula 
and  Tubicinella,  however,  several  successive  opercular 
membranes  are  preserved  one  over  the  other,  and  the  out- 
side membrane  gradually  disintegrates ;  in  these  cases  the 
undermost  opercular  membrane  is  formed  wrinkled  and 
considerably  too  large,  so  as  to  allow  of  being  stretched^ 
before  it  is  finally  cast  off.  In  Tubicinella,  the  opercular 
membrane  runs  down,  adhering  to  the  inner  surface  of  the 
shell,  to  nearly  the  basis,  and  hence  during  the  diametric 
growth  of  the  shell,  it  is  longitudinally  split,  and  is  repaired 
by  slips  of  new  membrane,  which  resemble  the  radii  in 
form  and  in  direction  of  the  lines  of  growth. 

The  basis  is  added  to  only  round  the  circumference,  and 

*  In  some  species  of  Pyrgoma,  the  ledge  [limbus  occludens)  which  is  added 
along  the  occludent  margin  of  both  scuta  and  t^rga,  and  in  some  species  of 
Balanus  a  narrow  rim,  or  slight  protuberance  which  is  added  along  ^"©  cannal 
margin  of  the  terga,  oflfer  unimportant  exceptions  to  the  rule,  that,  the  oper- 
cular valves  grow  only  at  their  nasal  margins. 


GROWTH  OP  SHELL.  55 

hence  increases  in  diameter,  and,  when  concave,  in  depth. 
The  compartments  grow  at  their  basal  margins,  where  they 
are  in  contact  with  the  basis ;  hence  the  shell  is  added  to  in 
height,  and,  owing  to  the  outward  inclination  of  the  com- 
partments, also,  in  basal  diameter;  but  the  compartments 
likewise,  in  most  cases,  grow  along  both  lateral  margins, 
that  is,  on  the  edges  of  the  radii  and  alae ;  and  hence  the 
upper  part  of  the  shell,  also,  increases  in  diameter.  The 
orifice  of  the  shell,  moi'eover,  thus  becomes  enlarged.  In 
some  cases  the  shell  is  destitute  of  radii,  only  sutures  being 
present,  that  is,  the  compartments  do  not  grow  laterally;  and 
sometimes,  as  in  the  whole  genus  Pyrgoma,  there  are  not  even 
sutures,  the  compartments  having  been  fused  together :  in 
both  these  cases,  the  shell  can  increase  in  diameter  only  at 
the  base ;  and  the  orifice,  it  might  have  been  thought,  would 
necessarily  have  remained,  to  the  destruction  of  the  animal, 
of  the  same  minute  size,  as  when  first  formed  after  the 
metamorphosis :  this  certainly  would  have  been  the  case  had 
not  the  upper  ends  of  the  compartments,  surrounding  and 
forming  the  orifice,  been  nicely  adapted  always  to  yield,  in 
a  certain  limited  degree,  to  the  disintegrating  influences  to 
which  every  shell  is  exposed,  but  which  most  Cirripedes^ 
can  resist ;  and  the  disintegration  of  the  narrow  end  of  a 
conical  tube,  of  course  increases  the  diameter  of  its  orifice. 
In  Tubicinella,  in  which  the  shell  is  furnished  with  narrow 
radii,  and  does  increase  in  diameter  from  top  to  bottom,  the 
increase  is  not  sufficient  in  proportion  to  the  continued 
elongation  of  the  shell ;  to  compensate  for  this,  the  orifice  is 
enlarged  at  short  intervals  by  the  breakage  of  the  upper  end 
of  the  shell,  for  which  purpose  (as  explained  under  the 
genus)  it  is  evidently  constructed.  Hence  we  see  that,  in 
certain  Cirripedes,  decay  or  disintegration,  and  breakage, 
are  necessary  elements  in  their  growth!  It  is  a  remarkable 
fact,  which  I  cannot  explain,  that  in  some  species  in  which 
the  orifice  of  the  shell  is  usually  increased  by  disintegration, 
if  individuals  are  so  situated  that  they  are  not  exposed  to 
sufficiently  energetic  disintegrating  influences,  as  may  be 
inferred  from  the  well-preserved  condition  of  the  whole 
surface  of  the  shell,  then  the  radii  become  developed  ' 
the  orifice  is  increased  in  size  by  the  diametric  gi 
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the  upper  part  of  the  shell :  I  have  seen  instances  of  this  in 
Tetraclita  porosa^  and  purpurascenSy  and  in  Balanus  per* 
foratus :  it  appeared,  but  of  course  erroneously,  as  if  the 
lateral  growth  of  the  compartments  had  been  subjected  to 
the  will  of  the  animal. 

Considering  the  strength  of  the  shell  of  sessile  Cirripedes, 
the  separation  of  their  compartments  one  from  another  and 
from  the  basis,  during  growth,  has  justly  been  thought  a 
surprising  circumstance.  In  most  Chthamalinse  and  in 
some  species  of  Balanus,  however,  if  the  shell  be  boiled  in 
caustic  potash,  the  compartments  fall  apart  with  a  touch ; 
this  shows  that  their  union  is  due  to  animal  and  probably  to 
organised  matter,  and  the  growth  of  such  matter  between 
the  opposed  edges  of  the  compartments,  and  their  conse- 
quent gradual  separation,  offers  no  particular  difficulty. 
But  in  many  Balani,  boiling  in  potash  for  hours  does  not 
seem  even  to  weaken,  in  the  least  degree,  the  sutures,  which 
are  wonderfully  strong — the  shell  often  breaking  rather  than 
yield  on  these  lines ;  if,  however,  the  shell  be  dissolved  in 
acid,  the  animalised  tissue  which  is  left  easily  separates  on 
the  lines  of  suture,  and  if  this  tissue  be  boiled  in  potash,  the 
remnants  of  the  compartments  fall  quite  separate.  These 
facts  seem  to  me  to  show,  that  the  compartments  in  such 
cases  are  joined  along  the  lines  of  suture  by  tissue,  which 
must  be  in  a  calcified  state,  but  which,  nevertheless,  con- 
tinues to  grow  by  intersusception ;  in  other  words,  I  believe 
that  the  tips  of  the  complicated  ridges  and  points  inter- 
locking on  the  lines  of  suture,  are  not  separated  from  each 
other  by  films  of  corium  or  simple  animal  matter,  but  are 
actually  united  by  corium  in  a  calcified,  yet  still  growing 
condition. 

In  ordinary  Crustaceans,  the  growth  is  periodical  and 
sudden  ;  a  new  and  larger  carapace,  for  instance,  is  formed 
under  the  old  one,  and  after  the  exuviation  of  the  latter,  the 
new  one  soon  hardens,  and  does  not  subsequently  increase 
in  size ;  so  it  is  in  the  case  of  Cirripedes,  with  the  membranes 
of  the  body,  and  even  with  certain  parts,  as  the  opercular 
membrane,  of  the  external  covering.  But  a  Cirripede  cannot, 
like  a  crab,  crawl  into  some  crevice  and  remain  protected 
till  its  shell  becomes  hardened ;  hence,  probably,  it  is  that 
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the  shell  is  never*  wholly  moulted.  Even  if  the  margins 
of  the  opposed  compartments  and  of  the  basis  were  to  grow 
rapidly,  the  shell  would  necessarily  be  much  weakened  on 
the  lines  of  suture,  and  unable  to  withstand  the  heavy 
breakers,  to  which  so  many  species  of  sessile  Cirripedes^are 
exposed.  On  the  other  hand,  although  the  margins  are 
thus  compelled  to  grow  slowly,  they  do  not  grow  con- 
tinuously, as  may  be  seen  in  the  zones  of  increment  on  all 
the  valves,  corresponding,  I  believe,  with  the  periods  of 
exuviation  of  the  membranes  of  the  body.  A  layer  of  shell, 
often  very  thin,  seems  to  be  generally  deposited  over  the 
whole  internal  surface  of  the  several  valves,  at  the  same 
time  that  the  marginal  zones  are  added ;  so  that  the  only 
essential  difference  in  the  growth  of  the  external  covering, 
in  Cirripedes  as  compared  with  ordinary  Crustaceans,  is  that 
the  old  shell  is  not  cast  off,  but  adheres  to  the  outside  of 
the  new  shell,  and  that  the  margins  are  added  to  (in  certain 
definite  directions)  slowly  yet  not  continuously,  instead  of 
the  whole  being  formed  at  a  single  period. 

If,  now,  a  section  of  one  of  the  shelly  zones  of  growth  be 
carefully  examined,  it  can  in  some  cases  be  distinctly  seen 
to  be  formed  of  successive,  excessively  fine  laminae;  but 
the  animalised  tissue  (which  differs  much  in  amount  in 
different  Cirripedes)  left  after  the  shell  has  been  dissolved 
in  acid,  exhibits,  in  most  cases,  neither  laminae  nor  any  other 
structure  whatever.  The  shell  seems  to  be  the  actual  pulpy 
corium,  or  true  skin,  in  a  calcified  condition,  but  generally 
with  its  cellular  structure  modified  and  much  reduced: 
I  have  taken  a  bit  of  recently-formed  shell  of  Tetraclita 
and  of  Coronula,  with  the  corium  still  adherent  to  its  under 
surface,  and  after  dissolution  in  acid,  I  could  not  distin- 
guish the  part,  which  had  just  before  existed  as  shell,  from 
the  corium  itself.     In  the  case  of  Coronula,  immediately 

*  In  the  genus  Alcippe,  and  in  Crjptophialus,  the  whole  of  the  external 
membranes  are  moulted,  excepting  the  si^rface  of  attachment ;  but  then  these 
Cirripedes  live  in  cavities  which  they  form  for  themselves,  and  are  thus  pro- 
tected.  In  Lithotrva  the  membrane  of  the  peduncle,  with  its  little  valves  or 
scales,  is  moulted,  but  here,  again,  this  very  part  is  protected  by  the  tubular 
cavity,  which  the  animal  forms  and  inhabiU.  Neither  of  these  three  genera 
belong  to  the  Balanidap,  or  sessile  Cirripedes,  which  we  are  now  more  especi- 
ally describing. 
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prior  to  the  period  of  moulting  and  growth,  I  found  the 
unaltered  corium  so  charged,  as  to  effervesce,  with  carbo- 
nate of  lime,  either  in  a  state  of  dissolution,  or  in  granules 
too  minute  to  be  visible  under  the  highest  powers. 

The  sutures  between  the  several  compartments  and  the 
basis  are  covered  by  thin  membrane,  which  is  continually 
splitting  during  the  growth  of  the  opposed  edges  of  the 
underlying  shell ;  but  previously  to  each  splitting,  a  new 
slip  of  membrane  is,  I  believe,  already  formed  under  the  old 
one ;  so  that  the  corium  is  not  even  momentarily  exposed. 
Owing  to  this  manner  of  growth,  the  slips  of  membrane  con- 
sist of  successive  rims  united  together ;  in  most  cases,  these 
soon  become  abraded  from  the  older  parts  of  the  shell,  but  are 
sometimes  preserved.  The  last-formed  slip  of  membrane 
over  a  suture  is  homologous  with  the  opercular  mem- 
brane; and  both  are  strictly  analogous  with  the  ring  of 
flexible  membrane,  forming  the  joint  of  the  leg  of  a  crab. 
In  the  latter  case,  the  flexible  membrane  and  hardened 
crust  are  both  moulted  together:  in  the  opercular  mem- 
brane, there  is  a  double  line  of  spUtting,  one  close  round 
the  opercular  valves,  and  the  other  at  the  basal  edge  of  the 
sheath,  and  the  intermediate  portion  is  moulted,  but  with  a 
zone  of  membrane  left  adherent  to  the  non-moulted  valves 
and  sheath :  lastly,  in  the  slips  of  membrane  covering  the 
sutures,  there  is  only  a  single  line  of  splitting,  and  no  por- 
tion, I  believe,  is  moulted ;  the  rims  of  membrane  on  each 
side  remaining  adherent  on  the  compartments  and  basis, 
unta  worn  away. 

The  opercular  membrane,  when  closely  examined,  ex- 
hibits no  structure,  except  that  it  can  sometimes  be  plainly 
seen  to  be  composed  of  successive,  numerous,  excessively 
thin  laminae.  Occasionally,  however,  it  presents  the  false 
appearance  of  being  permeated  by  parallel  and  anastomosing 
vessels :  this  appearance  is  due  to  one  or  more  of  the  com- 
ponent laminae  having  been  wrinkled  before  a  succeeding 
lamina  was  thrown  down  and  attached  to  its  under  side. 
If  a  small  piece  of  an  opercular  valve  of  Tubicinella,  with 
the  opercular  membrane  adhering  to  it,  and  with  the 
corium  under  both,  be  dissolved  in  acid,  it  may  be  clearly 
made  out  that  the  corium  under  the  valve  has  gone  on 
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being  converted  into  shelly  whereas  under  the  opercular 
membrane  it  has  been  converted  and  condensed  into  fine 
constituent  laminae  of  chitine.  Inasmuch  as  the  successive 
layers  of  shell,  during  each  period  of  growth,  go  on  en- 
croaching on  those  of  t\ie  membrane^  the  line  of  junction 
between  the  shell  and  chitine  becomes  oblique  or  bevelled. 
The  membrane  on  this  bevelled  line  of  junction  assumes  a 
sUghtly  difierent  aspect  to  what  it  has  elsewhere;  it  be- 
comes yellowish  or  brown,  thicker  and  very  much  tougher. 
In  many  genera  it  is  also  furnished  with  a  row  of  small 
bristles.  At  the  period  of  exuviation  the  opercular  mem- 
brane separates  just  outside  this  modified  portion,  leaving 
the  latter  adherent,  as  a  rim  or  slip,  on  the  valves.  If,  how- 
ever, the  opercular  membrane  be  rudely  torn  off  before  its 
proper  period  of  exuviation,  it  carries  with  it  the  as  yet  con- 
tinuous, but  already  modified,  slip.  A  slightly  indented 
line  may  sometimes  be  traced  before  the  period  of  exuvia- 
tion, showing  where  the  separation  will  take  place :  what 
produces  this  line  I  know  not.  The  coloured,  thickened,  and 
modified  slips  of  opercular  membrane,  which  are  thus  retained 
adhering  to  the  valves,  and  which  together  form  an  investing 
membrane,  have  been  considered  by  most  authors  as  the 
epidermis ;  but  they  have  no  more  right  to  be  thus  called 
than  has  any  other  part  of  the  opercular  membrane.  Exactly 
similar  slips  of  membrane  are  left  investing  the  sheath.  So, 
again,  the  membrane  which,  when  weU  preserved,  invests 
the  walls  of  the  shell,  is  made  up,  as  already  stated,  of 
successively  adherent  slips,  which  originally  covered  the 
lines  of  suture.* 
The  httle  bristles  above  alluded  to,  which  arise  from  the 


*  In  the  case  of  Coronnla  there  is  a  peculiarity,  described  in  the  last  section 
of  this  In^rodaction,  (under  the  head  of  Cementing  Apparatus),  namely,  that  the 
two  or  three  last-formed,  exterior  zones  of  the  B^al  membrane  continue  for  a 
period  to  increase  in  width ;  being,  as  I  believe,  dragged  one  from  over  the 
other,  with  fresh  lamins  of  membrane  continually  thrown  down.    In  this  same 

fenus,  and  iuTubicinella,  the  walls  of  the  shell  are  invested  by  membrane,  which  is 
oubled  inwards  under  their  basal  edges ;  and  as  the  latter  grow,  the  investing 
parietal  membrane  splits  and  separates  from  the  basal  membrane,  and  is  pulled 
outwards  and  downwards.  This  inflected,  often  broad  border  of  memorane, 
seems  to  me  more  strictly  comparable  with  the  opercular  membrane,  than  with 
those  narrow,  thickened  rims  of  yellowish  membrane  which  in  other  Cirriped«« 
cover  the  suture  between  the  basal  edges  of  the  walb  and  the  basis. 
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slips  of  membrane  left  adherent  on  the  opercalar  valves, 
sheath,  and  walls,  stand  in  rows;  a  row  corresponding  to  each 
period  of  exuviation  of  the  opercular  membrane.  The  bristles 
arc  generally  largest  on  the  opercular  valves  and  sheath; 
in  BalanuB  tintinnabulum,  they  are  from  li^ths  of  an  inch 
in  length,  but  they  are  longer  in  some  other  species.  I 
may  here  mention,  as  showing  the  connexion  of  these 
bristles  with  the  opercular  membrane,  that  similar  bristles 
occur  in  B.  perforatm,  scattered  over  the  surface  of  that 
membrane,  and  are  necessarily  moulted  with  it.  In  the 
imbedded  genera  Coronula  and  Tubicinella,  none  of  these 
bristles  exist.  When  a  portion  of  valve  or  shell,  fur- 
nished with  bristles,  is  dissolved  in  acid,  tough,  sinuous, 
and  apparently  hollow,  threads  are  seen  to  run  from 
their  bulb-like  bases,  into  and  up  the  corresponding  layer, 
which,  before  dissolution,  existed  as  shell;  and  they 
terminate  internally  in  very  fine  points,  which  I  l)elieve 
are  united  to  the  underlying  corium.  These  threads,  or 
tubuliy^  as  I  have  called  them  in  my  volume  on  the  Lepa- 
didae,  are,  in  Tetraclita  porosa,  about  ^i\M&  of  an  inch  in 
diameter,  but  only  half  that  size  in  B.  tintinnabtdum.  On 
parts  of  the  shell  where  there  are  no  bristles,  similar  tubuli 
penetrate  the  shelly  layers,  and  come  to  the  surface.  The 
tubuli  running  to  the  lowest  and  last-formed  row  of  bristles, 
just  after  a  i)eriod  of  exuviation,  are  so  delicate  as  hardly, 
or  not  at  all,  to  be  distinguished ;  in  the  row  above,  they 
are  plain  and  longer,  and  for  the  next  two  or  three  upper 
rows  they  are,  in  some  cases,  as  in  Tetraclita  porosa^ 
longer  and  longer,  having  been  added  to  during  each  suc- 
cessive thickening  of  the  valve.  These  tubuli  consist  of 
chitine,  and  no  doubt  first  existed  as  threads  of  corium ; 
they  are  so  tough  that  they  must  serve  to  strengthen 
the  successive  layers  of  shell,  but  I  imagine  their  chief  func^ 
tion  is  to  keep  up  the  vitality  of  the  newly-formed  layers 
of  shell.  May  we  not,  also,  venture  to  suppose  that  by  their 
means,  some  degree  of  sensibility  is  given  to  the  bristles  ? 

*  I  regret  that  I  have  used  this  term  "  tubuli" ;  for  the  threads  thus  desig- 
nated, I  Dclieye,  are  not  the  same  with  the  tubuli  of  Dr.  Carpenter,  which  are 
not  left  after  dissolution  in  acid.  I  ha?e  seen  tubuli,  as  called  by  me,  in  the 
shell  from  the  leg  of  a  crab,  after  having  been  pbced  in  acid. 
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I  need  only  further  remark,  that  in  some  species  of  Balanus 
and  of  Chthamalus,  the  under  side  of  the  shell  is  penetrated 
by  irregular  pores,  large  enough  to  be  visible  to  the  naked 
eye,  into  which  threads  of  corium  penetrate ;  but  these  can 
hardly  be  said  to  appertain  to  the  microscopical  structure ; 
and  are  more  nearly  related  to  those  pores  and  furrows, 
formed  by  the  greater  or  less  development  of  the  longitu- 
dinal septa,  and  in  which  the  threads  of  corium  deposit, 
or  rather  become  changed  into,  transverse  septa,  or  solid 
shelly  matter,  as  previously  described. 

Sack ;  muscles  of,  8fc. 

In  the  pupa,  the  thorax,  as  we  shall  hereafter  more  fully 
see,  is  continuous  with,  and  opens  into  the  large  anterior 
end  or  front  part  of  the  head ;  but  during  the  metamorphosis 
(PI.  30,  fig.  2),  the  thorax  of  the  Cirripede  becomes,  owing 
to  the  almost  transverse  position  occupied  by  the  young 
animal  within  the  pupa,  to  a  great  extent  internally  sepa- 
rated from  the  anterior  end, — which  anterior  end  forms, 
as  we  know,  either  the  peduncle  or  the  basis.  Hence 
it  comes  to  pass  that  the  body  or  thorax  (PL  25,  fig.  1) 
is  lodged  within  a  sack  (/)  within  the  shell.  The  chitine 
membrane  lining  this  sack  is  excessively  thin  and  transpa- 
rent, but  less  so  in  Xenobalanus  and  Tubicinella;  it  is 
obviously  continuous  with  that  investing  the  body  of  the 
animal ;  it  is  also  essentially  continuous  with  the  opercular 
valves  and  membrane,  and  consequently  with  tlje  whole  shell. 
It  is  periodically  moulted.  It  is  lined  by  corium,  as  is 
Ukewise  the  surrounding  shell ;  hence  the  corium  is  double 
round  the  sack,  as  indeed  might  have  been  expected  from 
the  shell  and  opercular  valves  (at  least  their  upper  parts) 
being  formed  by  the  prolongation,  as  is  obvious  in  the 
pupa,  of  the  posterior  edges  of  the  carapace.  Between  the 
two  folds  of  corium,  which  are  united  together  by  trans- 
verse ligamentous  fibres,  branching  out  at  both  extremities, 
like  the  roots  and  branches  of  a  tree,  wf^  ^4i* 

dinal  muscles,  which  go  to  the  opercidar  i 
a  layer-like  mass  of  branching  ovarian  tub 
the  ovarian  tubes^  however,  are  often  oo 
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of  the  sack.  In  Xenobalanus,  the  two  folds  of  oorium  are 
united  by  longitudinal  membranous  septa,  making  a  series 
of  quite  peculiar,  square  tubes. 

The  above-mentioned  muscles  are  attached  at  their  upper 
ends  to  the  opercular  valves,  and  at  their  lower  ends  to  the 
basis.  There  are,  in  fact,  three  pairs,  but  the  pair  attached 
to  the  basi-carinal  angles  of  the  two  terga  (PL  25,  fig.  1 1), 
are  almost  invariably  confluent,  forming  one  great  bundle ; 
the  second  pair  is  attached  to  the  lateral  or  basi-tergal 
comers  of  the  two  scuta,  and  are  hidden  in  the  figure; 
the  third  pair  {A)  is  attached  also  to  the  scuta,  to  their 
rostral  angles.  These  muscles  can  only  act  as  depressors ; 
they  are  often  extremely  powerful ;  they  belong  to  tne  volmi- 
tary  class,  for  they  are  transversely  strifjed.  By  their  action, 
the  opercular  valves  are  capable  of  varied  slight  movements, 
within  the  limit  allowed  by  the  width  of  the  flexible  oper- 
cular membrane.  By  the  action  of  the  lateral  scutai  de- 
pressores,  the  orifice  leading  into  the  sack  is  opened,  the 
movement  being  generally  aided  by  the  protrusion  of 
the  cirri.  By  the  sudden  contraction  of  the  rostral  scutai 
depressores,  the  blows  which  are  sometimes  given  by  the 
beaked  terga  at  the  opposite  end  of  the  operculum,  are 
probably  efiected.  By  the  contraction  of  all  three  pairs 
of  muscles,  the  opercular  valves  are  held  down  with  quite 
surprising  force.  The  valves  can  be  raised  only  by  the  ac- 
tion of  the  animal's  body  against  the  basis. 

In  Coronula  these  muscles  are  more  spread  out,  and  do 
not  extend  down  to  the  basis;  their  lower  portions,  as  is 
likewise  the  case  in  Tubicinella,  do  not  exhibit  transverse 
striae,  and  hence  tend  to  pass  either  into  the  involuntary 
class,  or  into  ligament.  This  condition  of  the  muscles,  in 
the  above  two  genera,  accords  with  the  little-developed  state 
of  their  opercular  valves.  In  Xenobalanus,  there  is  no  longer 
any  evidence  of  the  muscles  being  collected  into  five  or  six 
bundles,  for  they  are  thinly  and  almost  uniformly  spread 
out,  and  show  in  no  part  transverse  striae.  I  may  add  that 
in  much  elongated  specimens  of  Balanm  balanoideSy  these 
muscles  become  in  their  lower  part  ligamentous,  and  desti- 
tute of  striae. 
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Branchia. 

In  the  Balaninae,  a  pair  of  Branchiae  is  always  present : 
they  lie  on  each  side,  in  a  somewhat  curved  position,  in  the 
angle  between  the  sides  of  the  shell  and  the  basis.  In 
PL  25,  fig.  1,  they  are  exactly  covered,  on  the  further  side, 
by  the  body  of  the  animal.  They  are  attached  near  each 
other  at  the  carinal  end  of  the  sack  in  a  vertical  line,  and  like- 
wise on  each  side  in  a  transverse  line,  extending  from  close 
beneath  the  spur  of  the  tergum  towards  the  point  of  attach-- 
ment  of  the  body  to  the  scutum.  In  Balanus,  as  in  the  figure 
(PI.  25,  fig.  3)  of  B.  tintinnabulum,  each  brauchia  consists  of 
a  medial  fold  of  skin,  a  little  curved  conformably  with  the 
sack,  and  slightly  tapering  towards  its  rostral  and  free  ex- 
tremity ;  but  this  fold  is  almost  hidden  by  the  vertical  sub- 
folds  or  membranous  ridges,  themselves  plicated  and  sub- 
plicated,  which  project  on  both  sides :  these  vertical  folds 
are  free  at  their  tips :  at  their  lower  attached  ends,  they 
are  thickest.  On  the  side  nearest  the  wall  of  the  shell,  the 
whole  branchia  has  a  bilobed  appearance,  owing  to  a  very 
deep  indentation  caused  by  the  projection  of  the  scutal 
lateral  depressor  muscle ;  the  sub-folds  on  this  side  are  also 
more  plicated.  The  branchia  essentially  is  an  inward 
plicated  fold  of  the  membranes  of  the  sack ;  for  its  outer,  very 
thin  tunic  is  continuous  with  and  moulted  with  that  lining 
the  sack ;  and  within  it  we  have  two  layers  of  delicate,  pulpy, 
transparent  corium,  united  together  (a9  is  best  seen  in 
Coronula)  by  ligamentous  fibres,  branched  at  their  two  ends, 
all  exactly  as  in  the  corium  surrounding  the  sack.  There 
are  here  no  distinct  vessels,  any  more  than  in  other  parts  of 
the  body,  but  a  fluid  could  easily  circulate  in  the  interspaces 
of  the  corium.  From  the  large  size  of  this  organ,  and  its 
simplicity  of  internal  structure,  being  adapted  exclusively  to 
expose  a  great  surface  of  skin  to  the  water,  I  do  not  doubt 
that  it  has  been  correctly  considered  as  a  respiratory  organ. 
By  the  voluntary  movements  of  the  opercular  valves  {i.  e. 
part  of  the  carapace)  fhe  water  is  constantly  being  pumped 
in  and  out  of  the  sack ;  the  movement,  indeed,  may  be 
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almost  compared  to  the  heaving  of  a  man*s  chest.  More- 
over, the  branchiae  on  each  side  are  attached  so  closely  to 
the  spur  of  the  tergura,  that  each  time  the  latter  is  moved, 
the  whole  branchia  must,  I  think,  be  agitated,  and  the 
folds  opened,  as  by  the  action  of  a  lever. 

In  our  two  commonest,  tidal,  sessile  Cirripedes,  viz. 
Bdlanm  balanoides  and  Chthamalm  Btellatm,  I  have  ob- 
served that,  when  left  uncovered  by  water,  they  kept  the 
orifice  of  their  operculums  a  little  open,  with  a  bubble  of  air 
within  their  sacks,  so  that  the  orifice  was  in  fact  closed  by 
a  thin  septum  of  water,  with  air  beneath ;  when  disturbed, 
they  closed  their  operculums  with  force,  and  expelled  the 
bubble  of  air  with  a  clicking  noise,  which  has  been  noticed  by 
Dr.  Coldstream,*  and  has  been  thought  to  be  made  by  the 
movement  of  the  operculum  itself.  Bed,  crenatus,  a  deep- 
water  species,  when  out  of  water,  keeps  its  operculum 
closed. 

In  Coronula,  Platylepas,  Tubicinella,  and  Xenobalanus, 
each  branchiat  consists  of  two  unequal  folds,  both  plicated 
on  both  sides:  in  the  two  latter  genera,  they  extend 
far  down  the  deep  and  elongated  sacks,  and  hence  the 
area  of  surface  altogether  gained  is  extremely  great.  In 
most  of  the  species  of  Chthamalus,  the  branchia  consist  of 
a  small  fillet  barely  plicated:  in  the  allied  Chameeeipho 
columna,  they  are  rudimentary,  forming  a  smooth  little 
pouch  only  ^\h  of  an  inch  in  length:  in  Chthamalua 
8cabro8U8  they  are  quite  aborted,  being  perhaps  represented 
by  a  slight  hairy  ridge ;  but  in  Chthamalua  dentatuSy  and 
therefore  within  the  limits  of  the  same  genus,  the  branchise 
(and  this  seems  to  me  a  singular  fact)  are  large,  each  being 
com  posed  of  two  plicated  folds,  as  in  Coronula.  Tapering  fila- 
ments situated  near  the  bases  of  the  cirri,  such  as  those  occur- 
ring in  several  species  of  the  Lepadidae,  are  not  found  in  any 
sessile  Cirripede ;  but  I  have  observed  nearly  similar  filaments, 
projecting  upwards  and  inwards  at  the  base  of  the  sack,  in 
several  species  of  Balanus  and  in  Coronula ;  those  which  I 

♦  *  EDcyclopsedia  of  Anatomy  and  Pliysiology ;'  article  Cirrbopoda. 

t  Bunneister  has  given  a  good  figure  (Tab.  2,  fig.  10)  of  the  branchi®  of 
Coronula^  (but  the  two  folds  are  shaded  too  unequally),  in  his  '  Beitrage  zor 
Naturgeaohiohte  der  Rankenfiisser/ 
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examined  were  simply  occupied  by  delicate  corium,  and  no 
doubt  must  aid  in  exposing  a  greater  surface  of  corium  to 
the  circumambient  water. 

In  my  former  volume  on  the  Lepadidae,  I  have  described 
the  ovifferoua  fnena  occurring  on  the  two  sides  of  the  sack, 
to  which  the  ovigerom  lamella  are  attached  by  a  peculiar 
glandular  secretion :  in  the  Balanida)  there  are  no  ovigerous 
fi'aena,  but  the  branchiae  just  described  are  identical  with 
the  fraena  in  essential  structure  and  in  position ;  differing 
only  in  being  placed  a  little  nearer  to  the  carinal  end  of  the 
sack,  and  in  being  generally  (but  not  always)  larger  and 
more  plicated :  seeing  this,  and  that  in  Alcippe  lampas,  and 
in  some  species  of  Poliicipes, — the  genus  which  comes 
nearest  to  the  Balanidae, — the  ovigerous  fraena  are  large  and 
are  destitute  of  glands,  and  have  therefore  lost  their  normal 
function  of  supporting  the  ovigerous  lamellae,  I  can  hardly 
doubt  that  the  branchia  in  the  Balanida  are  the  ovigerous 
fraena  of  the  Lepadida  in  a  modified  condition ;  a  trans- 
formation of  function  not  greater  than  that  of  the  swim- 
ming bladder  of  a  fish  into  the  lungs  of  the  higher 
Vertebrata.* 


Parts  of  the  body  included  mthin  the  shell  or  carapace. 

These  parts  (PI.  25,  fig.  1)  consist  of  the  prominent 
mouth,  and  of  the  thorax  {cf),  with  its  largely  developed 
portion,  called  the  prosoma  (c),  and  with  its  appendages. 
The  abdomen  is  quite  rudimentary,  being  represented 
merely  by  a  small  portion  of  membrane  surrounding  the 
anus,  and  sometimes  inserted  like  a  wedge  between  the 
inwardly  inflected  posterior  thoracic  segments;  in  only 
two  genera  (Catophragmus  and  Pachylasma),  its  nature  is 
rendered  somewhat  plainer  by  supporting  caudal  appen- 
dages. The  probosciformed  penis  lies  folded  under  the 
thorax ;  and  I  believe  (from  what  is  seen  in  the  anomalous 
genus  Pi-oteolepas),  that  it  normally  arises  from  the  ventral 

*  There  is,  I  conceiTe,  no  foandation  for  the  belief  of  some  aathors  that  the 
branchiae  of  the  Balauids  are  in  any  way  connected  with  the  OTaria. 
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poked 


surfocu  of  tlie  tcniiiiial  point  of  tlic  nidimeiitaty  nMofnen.* 
The  tliornx  is  laterally  compressed,  the  ventral  siirfnce 
being  very  unrrow,  with  the  buses  of  the  cirri  placed  closely 
togL-thcr.  It  coiisistit,  in  appeuroncc,  of  two  ^er^  diffurcnt 
portious ;  one  a  soft,  more  or  less  rounded  bag,  which  I 
oave  colled  the  prosonia ;  and  the  other,  which  supportJt  ihr 
five  posterior  pairs  of  cirri,  is  narrower,  invested  with 
atifler  membrane,  and  u  more  or  less  distinctly  compokcd 
of  five  segments.  These  segments  (Fl.  26,  fig.  S)  on  tl 
dor^ial  and  dorso-lat^tml  surfaces,  are  generally  driven 
wedges  one  into  the  other,  with  their  points  directed 
riorly  :  on  the  ventral  surface  the  articulations  are  tranttvci 
The  prolongation  (p)  of  the  thin  membrune  {a)  surrounding 
the  anus  (A),  that  is,  the  rudiment  of  the  nb<luinen,  wbic^ 
sometimes  curries  caudal  u[>pcnduges,  almost  divides  (in  «p- 
|)eanince,  whether  really  I  know  not)  the  hindennost  thoracic 
segment  along  the  niodio-dorsul  line,  into  two  pari*.  I 
bavc  given  the  alwve  drawing  of  these  segments,  but  witli 
the  dorsal  surface  much  flattened,  in  CorontJa  diadrma; 
in  mo»t  species  of  llulanus,  however,  the  wedges  fonucd  by 
one  segment  being  ilrivcn  into  another,  arc  much  nhAr^ier ;  m 
the  other  hand,  in  Xenobahmiis  they  are  nearly  slnugbt 
aod  transverse.  The  three  jxtstcrior  segmeuts  are  always 
the  uiottt  distinct;  the  two  next  segments  aro  also  distil 
lateroily,  but  along  the  dorsal  surface  they  liecome,  exi 
ing  in  Xenubulmuis  and  sonic  few  other  cases,  compli 
oouflucnU  The  greater  distinctness  uC the  postt'rior  »egiui 
is  confonuable  to  what  takes  place  in  the  higher  Crusti 
ITie  ■rticulations  between  the  segmentsi  are  folded 
wonisi,  Mid  arc  formed  of  thiu  mcnibrnne,  which  in 
cues,  ss  in  t'oronula  Jiadphia,  forms  n  marked  oootrut 
witii  the  ram'h  thicker,  stitfer,  und  yellowish  menibrauo  of 
the  Begnicots  tliouisetvcs ;  in  Balanu*  tintinnabuUm,  bow* 


*  VoB  SiekU  aad  SUaniu*,  in  their  *  Atiklnnie  C(uD|itrr<c,'  torn,  i,  |h  VS\ 
■ad  fk  UO,  dwl-aote).  mnwilcr  tb«  artimUlnl  ptntxnuifotmod  pcni*  M  M 
■IibmImI  aMama  i  •  »ici«  wliich,  bI  iLc  commcDwinenl  of  mj  nunir  *' — ~~ 
vMte«ipt(d(e  admit  1  bnl  Hit  p>»iiion  of  Ihc  nodd  tppcmchgc*  on  tl 
bMb  of  Ike  ptcn,  nffiw,  1  iliiuk,  to  tliuw  tKit  tJiia  new  i»  oot  con 
UoM  CmU  ^fndtfc*  rridrnli;  comapond  (riUi  UcM  borac  OH  L 
•xbHdlji  of  lk«  aUonai  h  ibe  pap*. 
mm  MCiiH  wtB  vilk  mcA  t  riev. 
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ever,  the  whole  membrane  of  the  five  thoracic  segments  is 
very  thin,  excepting  small  wedge-shaped  portions  along  the 
medio-dorsal  line.  The  infolded  articulations  between  the 
segments  supporting  the  three  anterior  pairs  of  cirri  (at 
least  in  the  Balaninse),  are  much  wider  than  those  between 
the  three  posterior  segments ;  the  former  segments,  with  their 
cirri,  being  consequently  capable  of  being  moved  further  apart 
from  each  other.  Could  there  have  been  any  doubt  as  to 
the  distinctness  and  reality  of  the  five  thoracic  segments,  it 
would  have  been  set  aside  by  the  arrangement  of  the 
n)uscles  attached  to  them,  as  will  presently  be  described. 
I  need  only  add,  that  in  many  genera  there  are  shield-like 
swellings  at  the  exterior  bases  of  the  pedicels  of  the  posterior 
cirri,  which  I  for  some  thne  thought  were  the  epimeral  ele- 
ments of  the  thoracic  segments ;  but  I  now  believe  them  to  be 
parts  of  the  pedicels  of  the  cirri.  The  basi-exterior  margin, 
moreover,  of  the  pedicel  of  the  third  pair  of  cirri,  in  many 
species  of  the  Balaninae  (PL  25,  fig.  1),  is  produced  as  a  plate, 
thickly  fringed  vrith  fine  hairs,  half  across  the  dorsal  surface 
of  the  thorax ;  serving,  apparently,  as  a  brush  to  clean  the 
sack,  or  to  prevent  the  ingress  of  any  intruding  substance. 
The  soft,  rounded,  bag-like  portion  of  the  body,  which  I 
have  called  the  prosoma,  is  usually  separated  by  a  notch 
from  the  five  posterior  thoracic  segments ;  at  its  upper  end 
it  may  be  said  to  carry  the  mouth  and  first  pair  of  cirri. 
The  prosoma  includes  the  main  part  of  the  stomach  and  the 
broad  ends  of  the  vesiculae  seminales.  It  is  always  clothed 
by  very  thin  membrane,  which  in  Chthamalus  dentatm^  is 
hairy.  In  Tubicinella  and  Xenobalanus,  the  prosoma  is 
much  elongated,  being  produced  far  down  the  deep  sack. 
That  the  prosoma  is  mainly  formed  by  a  great  development 
of  that  segment  (homologically  the  second  thoracic  segment) 
which  carries  the  first  pair  of  cirri,  is  certain,  and  I  should 
not  have  hesitated  to  have  said  that  it  was  exclusively  so 
formed,  had  not  the  first  thoracic  segment  in  the  anoma- 
lous genus  Cryptophialus  been  developed  as  a  distinct  and 
free  segment,  not  attached  to  the  carapace;  showing  that 
possibly  in  other  Cirripedes,  the  dorsal  half  of  this  first  tho- 
racic segment  may  be  concerned  in  the  formation  of  the  free 
prosoma. 
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Attachment  of  the  Body  to  the  Shell,   Muscular  System. 

The  prosoma  which  carries  the  posterior  thoracic  segments, 
and  in  appearance  the  mouth,  is  the  only  part  of  the  body 
which  is  attached  to  the  general  covering  (PI.  25,  fig.  1), 
namely,  to  the  opercular  valves.  Except  through  the  con- 
tinuity of  the  lining  membranes  of  the  sack,  the  body  lies-free 
within  the  walls  of  the  shell.  The  area  of  attachment  (shown 
by  a  sinuous  broken  line  round  a  and  b)  extends  from  about 
the  middle  of  the  two  scuta  down  to  their  basal  margins.  ^ 
these  valves  lie  obliquely  across  the  orifice  of  the  shell,  the 
animal's  body  comes  to  be  suspended  almost  in  the  middle 
of  the  sack.  The  two  scuta,  as  we  have  seen,  have  the 
power  of  opening  and  shutting  a  little ;  and  are  brought 
together  by  the  adductor  scutorum  muscle  [a),  which  is 
generally  very  powerful.  The  body  is  attached  to  these 
valves,  round  and  beneath  the  adductor,  so  as  to  hide  it 
until  one  of  the  valves  be  removed.  The  attachment  is 
chiefly  efiected  by  three  pairs  of  widely  expanded,  super- 
ficial muscles,  two  pairs  of  which  are  spread  over  the 
flanks  of  the  prosoma,  and  the  third  pair  over  its  rounded 
(properly  dorsal)  surface,  which  lies  close  to  the  rostral 
compartment  (a,  fig.  1)  of  the  shell.  I  should  have  stated, 
that  my  chief  examination  of  the  attachment  of  the  body 
to  the  scutal  valves,  has  been  made  on  Coronula  balofuiris, 
and  less  closely  on  Balanus  tintinnabulum.  Within  these 
three  pairs  of  superficial  muscles,  there  are  (besides  the 
adductor)  no  less  than  five  other  pairs;  of  these  one 
long  pair  is  attached  at  one  end  to  the  basal  margin  of 
the  labrum  (e),  and  at  the  other  end,  to  the  under  side, 
near  to  the  basal  margin  of  the  scuta :  two  other,  shorter, 
parallel  pairs  of  muscles  are  attached  at  one  end  to  the 
interspace  of  membrane  between  the  basal  edge  of  the 
labrum  and  the  adductor  scutorum  muscle,  and  at  the  other 
end,  to  the  under  side  of  the  scuta,  above  the  attachment  of 
the  first  pair :  the  fourth  and  shortest  pair  curls  close  under 
the  adductor,  and  is  there  attached  at  both  ends  beneath  it. 
The  action  of  these  four  pairs  of  muscles  must  be. to  draw 
back,  from  the  orifice  of  the  shell,  the  mouth,  and  that  inter- 
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space  of  body  between  the  basal  margin  of  the  labrum  and 
the  adductor  muscle.  This  movement  I  saw  in  living  spe- 
cimens. The  last  and  fifth  pair  of  muscles  is  small,  but  of 
considerable  length ;  it  is  a  diverging  pair,  attached  at  the 
converging  end,  above  and  exteriorly  to  the  adductor  muscle; 
and  at  the'  diverging  end,  low  down  on  the  under  side  of  ^ 
the  scuta ;  I  am  very  doubtful  regarding  the  function  of 
this  pair.  Altogether  we  have  seen  that  round  and  within 
the  fleshy  pedicel,  by  which  the  body  is  attached  to  the 
scuta,  there  are  no  less  than  eight  pairs  of  muscles.  The 
central  space  between  these  muscles  is  hollow,  and  here 
many  lacunal  channels  seem  to  converge.  These  muscles 
receive  nerves  from  the  supra-oesophageal  ganglions.  The 
interspace  above  alluded  to,  between  the  basal  edge  of 
the  labrum  and  the  adductor  scutorum  muscle,  occupies  a 
very  different  position  according  as  the  animal's  body  is 
protruded  as  far  as  it  can  be,  or  is  retracted.  It  is  homo- 
logically  part  of  the  third  cephalic  segment ;  and  conse- 
quently the  mouth  ought  to  have  stood  posteriorly  (t.  e, 
above,  in  the  position  figured  in  PI.  25,  fig.  I)  to  this  inter- 
space; yet,  in  fact,  when  the  animal  is  retracted  within 
its  shell,  the  mouth  usually  lies  almost  directly  beneath  this 
interspace  and  the  adductor  scutorum  muscle. 

Besides  these  muscles  of  attachment,  the  prosoma  is  fur- 
nished with  several  other  muscles.  There  are  superficial 
muscles  running  up  towards  the  basal  margin  of  the  sides 
of  the  mouth ;  and  other  deeper  muscles,  to  which,  I  pre- 
sume, the  movements  of  the  mouth,  as  a  whole^  are  due. 
The  muscles  moving  the  gnathites'do  not,  as  far  as  I  could 
make  out,  extend  beneath  the  basal  edge  of  the  mouth. 
There  are,  also,  powerful  muscles  giving  movement  to  the 
basal  segments  of  the  pedicel  of  the  first  pair  of  cirri. 
Again,  there  are  superficial  muscles  running  to  the  next 
succeeding  thoracic  segment;  the  anterior  ends  of  which 
are  separated  by  a  clear  interspace  from  the  lower  ends  of  the 
above-described  superficial  muscles,  by  which  the  prosoma 
is  attached  to  the  scuta.  On  each  flank,  moreover,  but  more 
deeply  imbedded,  are  the  long  flexor  and  extensor  muscles, 
presently  to  be  described,  running  to  the  five  posterior 
thoracic  segments.     The  last  muscle  which  I  need  here 
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mention,  is  a  deep-seated  diverging  [)air,  attached  near  the 
upper  end  of  the  stomach,  on  its  ventral  surface,  and  di- 
verging  from  this  point  to  the  sides  of  the  prosoma  high  up 
beneath  the  mouth.  The  probable  action  of  this  pair,  as 
well  as  of  the  three  superficial  pairs  of  muscles  by  which 
the  body  is  attached  to  the  scuta,  is  to  draw  up  the  whole 
prosoma  towards  or  from  the  orifice ;  and  likewise  to  con- 
tract it  firmly,  so  as  to  serve  as  a  fulcrum  for  the  movements 
of  the  five  posterior  thoracic  segments,  together  with  the 
cirri,  which  they  carry. 

The  muscles  of  these  five  thoracic  segments  are  nume- 
rous and  powerful ;  they  are  also  complicated,  chiefly  owing 
to  the  segments  on  their  dorsal  and  dorso-lateral  surfaces 
being  driven,  like  wedges,  one  into  the  other.  As  far  as  I 
could  make  out,  there  are  on  each  side  three,  superficial, 
dorso-lateral  and  lateral  muscles  (generally,  if  not  always, 
destitute  of  striae),  which  do  not  cross  the  articulations,  but 
extend  merely  from  articulation  to  articulation ;  and  of  which 
the  function  can  be  only  to  contract  each  separate  segment, 
and  consequently  to  open  out  the  intermediate  infolded  arti- 
culations; the  eifect  of  this  would  be  to  separate  slightly  the 
cirri  from  each  other, — more  especially  those  borne  on  the 
two  or  three  anterior  segments,  between  which  the  infolded 
articulations  are  deeper  or  broader.  There  are  other  more 
deeply  imbedded,  powerful,  long,  dorso-lateral  extensor, 
and  ventri-lateral  flexor  muscles,  attached  at  one  end 
within  the  flanks  of  the  prosoma,  and  at  the  other  end  to 
the  successive  segments  of  the  thorax.  The  action  of  the 
former  is  to  straighten  and  stretch  out  the  thorax ;  of  the 
latter,  or  ventri-lateral  muscles,  to  retract  it.  In  tracing 
these  muscles,  a  fascia  could  be  seen  to  become  attached  to 
a  segment,  and  then  this  same  fascia  would  run  on  to  the 
next  succeeding  segment :  the  effect  of  this  must  be,  that 
each  segment  can  be  retracted  and  protracted  either  from 
the  prosoma  as  a  fulcrum,  or  firom  the  antecedent  segment 
as  a  fulcrum :  we  have,  also,  seen  that  each  segment  can, 
by  the  agency  of  the  superficial,  non-striated  muscles, 
contract  itself.  Hence  these  thoracic  segments  are  capable 
of  diverse  movements,  as  was  very  evident  when  the  shell 
of  a  living  specimen  was  opened.     By  one  movement  in 
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cominon,  the  whole  five  posterior  segments  could  be  drawn 
back,  so  as  to  become  even  partly  imbedded  in  the  prosoma : 
lateral,  twisting  or  wriggling  movements  were  also  quite  dis- 
tinct :  the  three  posterior  segments  seemed  to  be  capable  of 
less  independent  movements  than  the  anterior  segments ;  and 
I  observed  that  the  more  powerful  flexor  and  extensor  mus- 
cles did  not  run  into  these  three  posterior  segments.  The 
cirri,  of  course,  partake  of  the  movements  of  the  thorax ; 
and  in  watching,  in  an  uninjured  specimen,  the  alternate, 
protruding,  gracefully  sweeping  and  retracting  movements 
of  the  posterior  pairs  of  cirri,  it  was  evident  that  the  thorax 
was  the  chief  agent  in  their  movement.  Besides  the  mus- 
cles now  mentioned,  there  are  some  immediately  to  be 
noticed,  which  extend  from  within  the  thoracic  s^ments  to 
within  the  pedicels  of  the  cirri. 

Movements  and  Muscles  of  the  Cirri. — Although  the 
cirri  have  not  been  described,  it  will  be  most  convenient 
here  to  treat  shortly  of  their  muscles.  Each  cirrus  consists 
of  a  pedicel,  having  a  long  basal  and  a  short  upper  seg- 
ment, supporting  two  multiarticulate  rami.  The  lower 
segment  of  the  pedicel  can  be  drawn  forward  by  an  adduc- 
tor muscle,  attached  low  down  within  this  segment,  and 
crossing  at  right  angles  (at  least  in  the  case  of  the 
anterior  cirri)  the  corresponding  muscle  of  the  opposed 
cirrus,  on  the  central,  ventral  surface  of  the  thorax.  This 
segment  can  also  be  drawn  back  by  a  muscle  springing 
from  the  dorso-Iateral  surface  of  the  thorax,  and  running 
only  a  little  way  within  the  segment :  I  am  far  from  sure 
that  the  lower  segment  does  not  possess  other  muscles. 
The  short  upper  segment  of  the  pedicel  can  be  moved  back- 
wards and  forwards,  as  I  saw  in  hving  specimens,  indepen- 
dently of  the  lower  segment;  this  movement  being  best 
seen  in  the  anterior  cirri,  which  are  much  more  often  moved 
independently  of  each  other  than  are  the  posterior  cirri. 
The  rami  are  capable,  I  believe,  of  being  moved  backwards 
and  forwards  as  a  toAole,  by  the  movement  of  the  few  lower 
segments,  which  are  generally  more  or  less  confluent. 
They  can,  also,  be  curled  up  and  uncurled  by  the  combined 
movement  of  each  separate  segment.  The  uncurling  seems 
to  separate  the  two  rami  a  little  laterally.     Each  ramus. 
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least  in  the  two  or  three  anterior  pairs,  can  be  moved  to  a 
certain  extent,  independently  of  the  other  ramus  of  the 
same  cirrus ;  and  the  few  terminal  segments,  either  of  both 
rami  or  of  one  ramus,  are  often  a  little  moved  and  curled 
(and  this  is  especially  the  case  with  the  long  anterior  ramus 
of  the  first  pair),  without  the  lower  segments  or  the  pedicel 
being  moved. 

The  flexor  and  extensor  muscles,  which,  as  I  believe, 
move  the  upper  segment  of  the  pedicel  {a  and  by  PI.  29, 
fig.  1),  are  attached  at  their  upper  ends  to  its  basal  margin, 
and  are  thus  enabled  to  draw  it  a  little  way  down  within 
the  lower  segment,  and  so  move  it.  The  short  flexor  muscle 
{c)y  which  is  attached  at  its  lower  end  within  the  upper 
segment  of  the  pedicel,  and  the  longer  extensor  {d)^  also, 
attached  within*  this  same  lower  segment,  serve,  I  believe, 
to  move  the  lower,  partially  confluent  segments  of  each 
ramus  as  a  whole.  In  the  case  of  these  muscles,  and  of 
those  last  mentioned,  I  am  surprised  that  the  extensors  {b) 
and  {d)  are  not  attached  nearer  to  the  exterior  and  dorsal 
surface.  Other  muscles  (^,/)  attached  at  their  lower  ends 
within  the  upper  segment  of  the  pedicel,  run  up  each  of 
the  two  rami  to  their  tips,  with  some  of  the  fasciae  ter- 
minating within  each  segment :  of  these  muscles,  the  outer 
<>ne  (/,/)  appears  to  be  the  extensor,  and  the  inner  one 
(e,  e)  the  flexor.  But  besides  these,  there  are  other  short 
flexor  muscles  (^,  y)  which  run  on  the  anterior  face,*  from 
segment  to  segment,  serving  to  pull  the  front  edge  of  one 
segment  within  the  edge  of  the  next  lower  segment.  These 
muscles  differ  much  in  plainness  in  the  several  genera :  they 
are  very  distinct  in  Coronula.  In  some  specimens  of  this 
genus,  a  few  of  the  articulations  between  the  basal  segments 
of  the  rami  having  been  obliterated,  the  short  muscles  (y,y) 
running  from  articulation  to  articulation  were  absent,  and 
their  presence  and  nature  in  the  upper  segments  thus  ren- 
dered the  plainer.  The  muscular  system  in  the  several 
pairs  of  cirri  seems  to  be  the  same,  with  the  exception  of 

*  7or  a  considerable  time  I  thought  that  there  were  muscles  going  to  the 
spines,  especially  to  those  which  arise  from  the  upper  dorsal  eA^  of  each 
segment;  but  I  have  since  ascertained  that  these  are  the  cases  within  which 
new  spines,  with  their  lower  ends  doubled  like  the  fingers  of  a  glove  hastUy 
palled  o£r,  are  in  process  of  formation. 
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the  first  pair,  in  which  the  muscle  answering,  as  I  suppose, 
to  (a),  namely,  the  flexor  of  the  upper  segment  of  the 
pedicel,  is  much  spread  out  at  its  lower  end,  and  is  there 
attached  to  the  exterior  surface  of  the  lower  segment. 

The  backward  and  forward  movements  of  the  segments, 
both  in  the  rami  and  in  the  pedicels  of  the  cirri,  are  appa- 
rently effected,  as  already  noticed,  by  the  outer  or  inner  (as 
the  movement  may  be)  basal  edge  of  one  segment  being 
drawn  a  little  way  down  within  the  next  succeeding  lower 
segment.  If,  at  the  same  time,  both  the  inner  and  outer 
margins  of  all  the  segments  were  drawn  one  within  the 
other,  the  whole  limb  would  necessarily  be  shortened ;  and 
I  distinctly  saw  a  shortening  action,  with  very  slight  move- 
ment in  any  other  direction,  in  the  first  and  second  pairs 
of  cirri ;  and  I  think  it  almost  certain  that  this  movement 
might  be  performed  by  the  other  cirri.  If  I  correctly  under- 
stand a  statement  of  Milne  Edwards,*  this  is  an  important 
fact,  as  he  asserts  that  only  the  higher  Crustaceans  possess 
the  power  of  shortening  their  limbs. 

When  a  Cirripede  is  alive,  the  action  of  the  cirri  is  really 
beautiful :  from  the  position  of  the  thoracic  segments,  the 
posterior  cirri  (three  pairs  in  the  Balaninae  and  four  pairs  in 
the  Chthamalinse)  form  a  sort  of  semicircle  facing  the  mouth : 
the  anterior  cirri  stand  further  apart,  and  are  opposed  in 
pairs  to  each  other,  with  the  first  pair  pointing  beyond  the 
mouth.  Together  the  cirri  form  a  nollow  cone,  not  circular 
but  elongated,  with  the  mouth  situated  at  the  lower  anterior 
end.  The  posterior  cirri  are  protruded,  by  the  movement 
of  the  whole  thorax,  curled  up,  close  along  the  carinal  end 
of  the  orifice ;  as  they  are  protruded,  they  diveige,  both  by 
the  movement  of  their  pedicels,  and,  as  I  believe,  by  the 
separation  of  the  thoracic  segments.  As  the  two  rami  of  each 
separate  cirrus  are  uncurled,  they  also  diverge  a  little ;  as 
do  the  double  rows  of  spines  on  the  segments  in  each 
ramus,  by  their  elasticity.  By  the  movement  of  the  thorax, 
the  cirri  are  then  swept  towards  the  rostrum;  and,  lastly, they 
are  brought  perpendicularly  down  towards  the  mouth  with 
a  rapid  movement,  which  would  be  beautifully  adapted  to 
catch  any  object  floating  or  swimming  in  the  water ;  hence 

*  '  Aonales  des  Sciences  Natarelles,'  lorn.  xTiii,  1852,  p.  121. 
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1  have  cfilled  the  iict.ii)n  of  the  cirri,  cnptorinl,  Mtnicn  tboa 
bhcll  of  u  Uulniius  is  broken  open,  tho  second  anil  Ihinl^ 
pairs  of  cirri  arv  repcatt:ill^  clitK]MH)  uvur 
convulsive  movement,  in  a  manner  indicating,  I  think,  that 
their  chief  function  is  to  seize  nrid  curry  to  the  month  an/ 
object  entangled  by  the  sweeping  movement  of  tbu  throe 
posterior  jiuirs.  The  first  pair  is  nUo  well  adapted  to  nid 
in  this  seizing  action  ;  but  1  suspct-t  that  the  lung  anterior 
ramus  likewise  acts  as  an  organ  of  touch,  warning  Ihe 
animal  of  danger.  Tho  mouth  being  it»clf  moveable  oi  • 
whole, — the  outer  maxillie  being  capable  of  a  backvrard 
and  forward  sweeping  action,  and  being  funiislied  with 
orifices  apparently  olfactory, — the  inner  niiixilla}  hoving 
more  diversififd  movements, — Ibe  toothed  mandibles  over- 
banging  the  oasupbagus, — and  the  ujsopliaguii  itHvlf  poases»- 
iug  a  iKjwerful  swallowing  movement,  are  all  admirably 
adapted  to  secure  any  prey,  ulien  once  entangled  by  Uw 
cim. 

Mouth. 

The  mouth,  in  the  sub-family  Chtliamalinn>,  cannot 
diBtingiiisbed  from  that  of  the  Ijcpadidse,  which  has  bea|J 
pretty  fully  dcscnlwd  in  my  former  volume.  In 
bolaiiiniE,  however,  the  labruni  diircrs  considerably  in 
being  swollen  ;  that  is,  in  its  outer  imd  iina-r  fold  of  mniKJ 
brane  being  close  togetlicr,  and  in  having  a  central  notch 
the  palpi  are  also  larger,  and  the  lower  teeth  on  the  man*" 
btcs,  are  laterally  (PI.  2U,  lig.  5}  double,  as  wilt  be  xm 
porticuUrly  stated  under  ib^  two  sub-fainitie9.  1 
gtveo  a  drawing  tPl.  26,  Sg.  I)  of  the  niontli,  seen  from' 
above,  of  BaloMWi  per/oratiu,  with  the  right-lian«l  palpiiK  {if) 
and  ontor  maxUla  (o'}  cut  off,  in  order  that  Ihe  labrum  {e}, 
auutdiUea  (c),  and  inner  maxiUa  l^)  might  be  better' 
•bcnrn;  the  cat-off  bases  {x,  x)  of  the  lirst  cimis  on  eaeb 
aide  are  also  shown.  In  fig.  'I  we  have  the  deep  Rapr»i' 
cesoi^iflfteal  cavity  in  Jiat.  improvinun  torn  of)en  and  nid 
ftat,  witn  the  inner  surfaces  of  tlic  labrtun  [e)  and  outer 
moxillie  (a)  cihibited,  the  palpi,  mandiblis,  and  inner 
maulln  having  boon  removed,  rigs.  3  and  4  will  presoatJy^. 
be  referred  to ;  they  are  parts  of  the  moutli,  with  the 
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cles,  &c.  removed,  of  Coronula,  The  uioutli  differs  ex- 
tremely little  in  the  different  genera  and  species  of  the 
BalaniddB,  much  less  than  amongst  the  Lepadidae.  In  the 
Balaninse,  the  crest  of  the  labrum  is  sometimes  hairy»  in- 
stead of  having,  as  is  asual,  from  two  to  six  teeth  on  each 
side  of  the  central  notch :  in  Balanm  improvisus  (P\.  26, 
fig.  2)  and  ebumeus,  and  in  Chelonobia,  the  crest  on  each 
side  of  the  central  notch  {e)  is  furnished  with  a  row  of  finely 
graduated  teeth.  A  sub-triangular  portiou  of  the  inner 
fold  of  membrane  of  the  labrum,  which  overhangs  the 
oesophagus,  is  always  thickened  and  yellowish  ;^  it  is  also 
often  punctured  in  patterns  (PI.  26,  fig.  2,/),  which,  I 
believe,  give  attachment  to  little  muscles  that  serve  to  open 
the  upper  end  of  the  oesophagus.  Opposite  to  this  thickened, 
sub-triangular  portion  of  membrane,  the*  thin  membrane 
forming  the  supra-oesophageal  cavity  (or  the  cavity  sur- 
rounded by  the  gnathites)  is  strengthened  by  a  pair  of 
curved  ribs  {h,  fig.  2)  of  thickened  yellowish  membrane, 
running  down  from  the  inner  bases  {a!')  of  the  bilobed 
outer  maxillae  to  the  opening  of  the  oesophagus  (y) :  a 
broad  branch  from  each  of  these  ribs  supportis  the  sides  of 
the  orifice  of  the  oesophagus ;  and  this  branch  almost  joins 
on  to  a  slightly  thickened  rim  or  bar  (/'),  which  branches 
off  from  the  upper  part  of  the  sub-triangular  (/)  inner  fold 
of  the  labrum.  This  stfticture,  in  BaL  improvisus,  is  repre- 
sented in  PI.  26,  fig.  2,  as  well  as  it  could  be,  considering 
that  the  deep  supra-oesophageal  cavity  has  to  be  torn  open, 
and  then  laid  flat. 

The  jPa/pi  (PI.  26,  fig.  6)  differ  little,  except  in  size,  in 
the  different  genera,  being  squarish,  more  or  less  elongated, 
or  even  approaching  to  club-shaped :  in  most  of  the  Bala- 
ninae  they  are  larger  even  than  the  mandibles,  of  which 
they  normally  form  a  part.  Their  upper  margins,  especially 
towards  their  free  extremities,  are  always  thickly  clothed  with 
spines ;  and  there  is  generally  a  single  row,  either  short  (r) 
or  long,  of  spines  of  greater  length,  which  arise  from  a  little 
above,  and  stand  almost  in  a  parallel  line  to,  the  basal 
margin.  On  the  internal  surface,  there  is  sometimes  a 
row  (t)  of  very  short  little  spines,  which  overhang  the  crest 
of  the  labrum.     The  Mandibles  (PI.  26,  fig.  5)  have  fmm 
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three  to  five  teeth  ;  the  lower  point  or  angle  in  gcuemlljr  | 
pectinuted.     In  Corotiiila  and  its  close  olllca,  there  arc  some  I 
Btiiall  teeth   intermediate  between   the  four  or  6vc  main  [ 
teeth ;  and  in  these  genera,  though  nn;inber9  of  the  sub-  I 
family  Balaninie,  the  lower  teeth  exhiliit  oidy  ruclimenta  of  ' 
being  laterally  double.*     The  MaxHia  soiuetiinc^  have  a 
notch  under  the  U{>|>er  large  pair  of  spines,  and  in  Odomeria 
brunnea  there  is  a  double  notch  :    in  many  species  of  Bab- 
UU8,   the  inferior  comer  stands  up  like  a  step   (PI.  2tf, 
Bg.  7,  a) :  in  many  otlicr  genera  and  8[)ecies,  the  whole  edge 
is  straight.    In  all,  or  almost  all  cases,  the  row  of  spines  on 
the  middle  portion  is  double.   Tlic  Oatcr  Maxilla  arc  always 
bilobed  on  their  inner  faces,  and  are  clothed  with  bristles. 
On  all  the  gnalhitcs,  tlie  bristles  are  often  tloubly  serrated. 

Muaclea  and  /Hnctions  of  the  GaalkUes,  and  tAeir  con- 
fiuence. — The  outer  maxilUe  apiiear  at  first  like  a  deeply- 
lobed  lower  lip,  for  they  reach  over  almost  lo  the  htbnim  I 
(PI.  26,  fig.  1).  and  thus  partially  cover  the  other  organs; 
they  are  separately  capable  of  a  strong  and  rapid,  to  and  fro  J 
movement,  by  which  no  doubt  they  sweep  any  prey,  en- 
tangled by  fhu  cirri,  towards  the  other  gnatliitcs.  Eacb  I 
outer  maxdia  is  furnished  with  a  pair  of  muscles,  appareutljr 
a  flexor  and  extensor  ^  there  is  also  a  Uttle  muscle  iK-twccn 
tlie  two  maxillae,  1  presume  for  the  purpo.«o  of  bringing 
them  together.  The  outer  and  Hnner  maxilla?  generally 
stand  close  together,  and  in  several  genera  a  little  way 
apart,  from  tlie  mandibles ;  but  there  is  no  trace  of  any 
labium  or  true  lower  lip,  bounding  the  mandibles  and 
orifice  of  the  ct-sophagus.  The  outer  and  inner  maxillje  and 
mandibles  arc  not  opposed  in  pairs  to  each  other,  but 
against  the  thickened  inner  fold  of  the  labrum ;  almost  in 
the  same  manner  as  the  posterior  pairs  of  cirri  are  not 
opposed  one  to  tbe  other,  but  to  the  mouth. 

1   have  described  pretty  accurately  the  muscles  of  tbe 

M.  Uartia  8L  Anp  ilttrihf^  in  hit  'UJmoira  lor  rOnanisitiaa  da 
..._......_»-  .[^  Uaguf  a  Uia  mouth  oTUpMi  boll 

w  ^Hn  •«»  Hw  >»irt  sol  cxbt:  ii  it  nwrdf  tbt  |Nnl  irf  aata 
!  Mtcr  aiuilla^    K.  St.  Aa|B,  in  hit  ooMBwiMM  pf  iIm  mstk  tf 
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mandibles  in  my  former  volume,  and  there  given  a  drawing 
(PL  10,  fig.  1)  of  them.  There  are  four  muscles :  first,  the 
depressor  muscle,  which  is  the  largest,  and  is  attached,  at  its 
upper  end,  to  ligamentous  apodemes  under  the  free  toothed 
portion  of  the  jaw ;  and  at  its  lower  end,  spreadingconsiderably 
out,  is  attached  to  a  concavity  close  above  the  basal  margin 
of  the  labrum ;  to  understand  the  action  of  these  muscles,  it 
should  be  borne  in  mind  that  the  mandible  almost  faces 
the  labrum.  In  some  genera,  as  in  Coronula,*  the  swelling 
'  near  the  basal  margin  of  the  labrum  (PI.  26,  fig.  8,  k),  caused 
by  the  internal  concavity  for  the  above  muscle,  is  conspicu- 
ous. The  depressor  muscle  is  opposed  by  a  small  elevator, 
attached  to  the  mandible  close  by  the  depressor^  thence 
it  runs  upwards,  and  is  united  at  its  upper  end  to  the  base 
of  the  palpus,  at  the  point  where  the  latter  adheres  to  the 
labrum :  I  have  ventured  to  call  this  muscle  the  elevator, 
from  being  apparently  so  well  fitted  for  this  purpose ;  but 
I  feel  some  little  doubt,  from  having  observed  an  apparent 
slight  movement  in  the  palpi  of  living  Balani ;  and  this  is 
the  only  muscle  entering  those  organs.  The  free  part  of 
the  mandible  is  articulated  on  a  square,  thickejied  piece  of 
membrane,  forming  part  of  the  side  of  the  mouth  (PI.  26, 
figs.  8,  4,  c  1 ;  and  PI.  10,  fig.  1,  a,  b,  in  my  volume  on  the 
Lepadidae) ;  to  this  square  piece  of  membrane,  two  short 
muscles  are  attached,  one  above  the  other,  and  which  ought, 
in  the  Plate  in  my  former  volume,  to  have  been  represented 
crossing  the  depressor  muscle  at  nearly  right  angles;  at 
their  further  ends  they  are  attached  to  about  the  middle  of 
the  labrum,  where,  at  least  in  Coronula  (PI.  26,  fig.  3,  e),  a 
slight  concavity  can  be  detected.  The  action  of  these  two 
muscles  must  be  to  draw  the  whole  mandible  against  the 
labrum ;  and  the  depressor  muscle  might,  at  the  same  time, 
draw  the  toothed  edge  downwards,  and  thus  force  any  prey 
into  the  oesophagus. 

The  inner  maxillae  are  likewise  furnished  with  four  muscles, 
very  nearly  as  figured  in  my  former  volume  (PI.  10,  fig.  10); 
namely,  two  muscles,  one  inside  and  the  other  outside  the 
curious  apodeme,  which  in  the  Balanidse  (PI.  26,  fig.  7,  V)  is 

*  Tbb  is  figured  by  Bunneister  in  his  '  Beitrage  ziir  Naturgescliicbte  dcr 
lUiikenfu88er,^Tab.  2,  fig.  6. 
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as  invariably  present  as  in  the  Lepadidse:  these  two 
muscles  are  attached  at  their  lower  ends  to  the  outer  mem- 
brane of  the  mouth,  close  to  its  basal  articulation:  the 
outer  one  of  these  two  muscles  would,  I  presume,  act  as 
an  elevator,  and  the  inner  one  as  a  depressor;  the  free 
part  of  the  organ  working  on  the  top  of  the  apodeme,  like 
an  axe,  on  a  hinge,  on  the  top  of  a  pole.  But  there  is  also 
a  larger  depressor  muscle,  in  an  analogous  position  with 
that  (z.  e.  the  first-mentioned  muscle)  of  the  mandibles ;  and 
a  fourth  muscle,  crossing  the  latter  depressor  at  nearly  ' 
right  angles,  and  attached  (as  far  as  I  could  make  out)  on 
the  side  of  the  orifice  of  the  oesophagus,  close  under  the 
mandibles :  the  action  of  this  latter  muscle  would  be  to 
draw  the  whole  organ  towards  the  labrum. 

I  must  not  conclude  my  description  of  the  mouth, 
without  drawing  particular  attention  to  its  peculiar  com- 
pounded nature.  It  is  prominent,  and  is  capable,  as  a 
whole,  of  movement ;  it  is  separated  from  the  body  by  a 
fold  or  articulation,  which  can  be  traced  all  round.  It  is, 
as  we  have  seen,  composed  of  a  broad  labrum  and  three 
pairs  of  gnathites ;  which  latter  have  only  their  terminal 
segments  free ;  and  these  surround  a  conical  hollow,  at  the 
bottom  of  which  lies  the  opening  of  the  oesophagus.  The 
prominence  of  the  whole  mouth  appears  to  result  from  the 
lateral  fusion  of  the  two  basal  segments  of  the  three  pairs 
of  gnathites.  I  have  examined  the  mouth  of  ordinary 
Crustaceans,  and  can  see  no  trace  of  a  structure  like  this. 
That  there  has  been  some  union  of  the  parts  is  indisputap 
ble ;  for  the  palpi,  which  in  ordinary  Crustaceans  are  quit« 
free,  are  here  firmly  united  to  the  upper  and  outer  comers 
of  the  labrum ;  and  indeed,  at  first  appear  to  be  more  inti- 
mately connected  with  the  labrum  than  with  the  mandibles. 
The  palpus  on  its  upper  and  exterior  surface,  is  in  direct  con- 
tinuity with  the  square  thickened  piece  of  membrane,  on 
which  the  mandible  is  articulated,  and  likewise  with  that 
side  of  the  upper  or  free  portion  of  the  mandible  which 
faces  the  labrum.  This  face  of  the  mandible,  beneath  the 
toothed  edge,  is  hollowed  out  or  arched  (PI.  26,  fig.  5,/?)^ 
owing  to  the  above-mentioned  continuity  of  its  membrane 
with  that  of  the  palpus.     On  the  lower  surface,  the  palpus  is 
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firmly  united  to  the  lateral  comers  of  the  labrum ;  or  indeed 
the  corners  of  the  labrum  may  be  almost  said  to  be  formed 
by  the  soft,  swollen  bases  of  the  palpi :  the  point  of  union^ 
when  viewed  from  the  outside,  is  seen  to  form  a  knob  on 
the  shoulder  of  the  labrum,  beneath  the  level  of  its  crest, 
and  at  this  knob  (PI.  26,  fig.  8,  close  to  d!)  several  thick- 
ened bands  in  the  surrounding  membrane  unite.  The  free 
portion  of  the  palpus  stands  out  transversely  behind  (e.  e. 
anteriorly  to,  in  a  nomological  sense)  the  labrum.  I  suspect 
that  the  palpus  possibly  may  consist  of  two  segments,  of 
which  the  terminal  one  is  free,  and  the  lower  one  confluent 
with  the  labrum. 

Before  proceeding  any  further,  I  should  observe  that  figs. 
3  and  4,  in  PI.  26,  represent  the  membrlnes  of  the  mouth  of 
Corontda  diadema,  perfectly  cleaned.  In  fig.  8,  all  the  front 
part  of  the  mouth  has  been  removed,  the  mandible  on  one 
side,  the  labrum  with  the  two  palpi,  and  the  oesophagus  being 
alone  left,  and  these  are  viewed  from  the  inner  side;  the  front 
part,  however,  of  the  supra-oesophageal  cavity  has  been  cut 
away.  In  fiff.  4,  the  labrum,  with  the  oesophagus,  has  been 
removed,  whust  the  two  outer  maxillae,  the  right-hand  inner 
maxilla  and  mandible  (with  the  exterior  and  basal  portions, 
d^  d'\  of  one  palpus)  are  seen  from  the  outside ;  but  in  order 
that  these  parts  should  all  be  shown,  the  whole  of  the 
right-hand  side  of  the  mouth  has  been  spread  out,  for  the 
teeth  of  the  mandible  should  have  stood  in  a  vertical  line 
between  the  two  outer  maxillae.  In  the  mandibles^  the  free 
upper  part  is  separated,  by  a  distinct  articulation,  from  the 
square  piece  of  thickened  membrane  (fig.  8,  c  \)  on  which  it 
is  supported ;  and  this  latter  is  separated  by  a  second  articu- 
lation from  a  portion  of  thickened  membrane  (c2),  the  basal 
edge  of  which  forms  the  third  and  lowest  articulation,  sepa- 
rating the  mouUi  from  the  body.  This  basal,  thickened 
portion  of  membrane  curls  round  and  inwards,  towards  the 
outer  maxillae  or  front  of  the  mouth,  and  its  terminal  points 
sometimes  even  penetrate  a  little  way  within  the  muscles, 
like  apodemes :  it  is  not  distinctly  separated  by  any  line  or 
suture  from  the  membrane,  which  forms  the  whole  broad 
labrum ;  so  that  I  at  first  concluded  that  the  labrum  dipped 
under  the  mandibles,  and  thus  afibrded  a  support  on  which 
they  were  articulated ;   but  this  appears  so  opposed  to  all 
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analogy,  that  it  is  more  probable  that  the  above  basal 
thickened  portion  of  membrane  is  truly  the  basal  segment 
of  the  mandibles,  completely  confluent  with  the  labrum ;  and 
it  is,  I  think,  not  very  improbable  that  even  a  large  portion 
of  what  in  appearance  belongs  to  the  labrum,  namely,  those 
concavities  to  which  the  muscles  of  the  mandibles  are 
attached,  may,  also,  be  part  of  the  basal  segment  of  the 
mandibles.  Whether  or  no  there  really  are  two  segments 
beneath  the  upper  free  portion  of  the  mandibles,  which  have 
become  laterally  confluent  with  other  parts,  I  must  think 
that  the  square  thickened  piece  of  membrane  {ci)  repre* 
sents  at  least  one  segment.  I  may  here  observe,  that 
Prof.  Milne  Edwards  seems  to  consider  the  mandible  of  the 
higher  Crustaceans  ft  answering  homologically  to  the  haunch 
of  the  leg;  but,  according  to  M.  Brulle,*  there  ought  to  be 
two  basal  segments  (sous-maxillaire  and  maxillaire)  bearing 
the  proper  mandible,  and  giving  rise,  on  the  outer  side,  to 
the  palpus, — a  structure  which  perfectly  corresponds  with 
my  view  of  the  mandible  and  palpus  in  Cirripedes. 

Maxilla :  the  point  whence  the  long  apodeme  {d\  PL  26, 
fig.  4  and  fig.  7)  arises,  according  to  Audouin's  views,  must 
mark  an  articulation,  and  this  would  separate  the  upper 
free  segment  from  the  lower  segments,  which  I  believe  to 
be  laterally  confluent  with  the  organs  on  each  side.  The 
thickened  membrane,  of  which  the  upper  free  part  is  formed, 
extends  a  little  distance  beyond  the  insertion  of  the  apo- 
deme ;  and  this  small  portion  beneath  the  point  of  insertion 
may  possibly  answer  to  the  square,  thickened  piece  of 
membrane,  or  second  segment,  supporting  the  mandibles. 
Beneath  it,  a  rather  wide  expanse  of  thin,  flexible  membrane 
reaches  down  to  the  basal  fold  surrounding  the  mouth,  and 
may  thus  form  the  third  segment. 

Outer  Maa>ill(B :  the  upper  free  segment  has  a  spinose 
lobe  [c^\  PL  26,  figs.  2  and  4),  on  its  inner  face,  which 
may  indicate  a  lower  and  second,  almost  free  segment. 
Passing  over  this,  we  have,  on  the  outside  of  the  mouth, 
beneath  the  free,  upper  segments,  an  expanse  of  membrane, 
which,  on  the  side,  close  to  the  inner  maxillae,  is  perforated 
(PI.  26,  fig.  4,  n)  by  orifices  which  I  believe  are  olfactory. 
In  some  species,  as  in  BaL  ebumeua  and  improviaus,  there 

*  'Aouales  des  Soienc.  Nat./  3d  series,.  Zoolog.,  torn,  ii,  p.  271. 
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is  a  longitudinal  medial  suture  in  this  expanse  of  mem- 
brane, which  I  suppose  indicates  the  lateral  confluence  of 
the  middle  segments  of  the  two  outer  maxillae.  A  short, 
transverse  articulation  or  fold  separates  this  middle  seg- 
ment (fig.  4,  a  i)  of  each  maxilla  from  the  third  or  basal 
segment;  and  this  latter  {a 2)  is  separated  from  the 
body  by  a  very  distinct  fold,  which  (at  least  amongst 
the  Lepadidae)  sends  inwards  a  short,  medial,  tongue- 
formed  apodeme.  Here,  then,  we  apparently  have,  as  in 
the  mandibles,  two  segments  under  the  upper  free  segment 
of  each  outer  maxilla,  laterally  confluent  with  the  adjoining 
organs.  But  I  must  state  that,  in  old  specimens,  and  only 
in  old  specimens  of  Coronula  diadema,  I  have  found  under 
the  outer  maxilla  an  additional  transverse  ridge  and  fold, 
which  plainly  shows  how  easily  a  mere  thickening  of  the 
membrane  might  be  mistaken  for  an  articulation.  I  can, 
however,  hardly  pei*suade  myself  that  the  articulated  mem- 
brane, under  the  free  part  of  the  mandibles,  which  has  now 
been  figured  and  described,  has  no  homological  signifi- 
cation ;  and  the  fusion  of  the  palpus  and  labrum  seems 
too  plain  to  be  mistaken.  Hence  I  must  conclude  that  the 
mouth,  in  the  Cirripedia,  does  truly  exhibit  a  compounded 
structure  of  a  very  peculiar  nature. 

Cirri, 

There  are  always  six  pair ;  each  biramous  and  multiarti- 
culated,  supported  on  a  pedicel  formed  of  two  segments. 
A  shield-like  swelUng  at  the  exterior  bases  of  these  pedicels 
often  appears  like  another  segment ;  but  such,  I  believe,  is 
not  its  nature.  The  five  posterior  pairs  answer  to  the  five 
pairs  of  ambulatory  legs  in  the  higher  Crustaceans ;  and 
as  in  the  case  of  the  latter,  the  three,  or  the  four  hinder* 
most  pairs  almost  invariably  resemble  each  other.  The 
first  pair,  which  is  homologous  with  the  outer  maxilllpeds 
of  ordinary  Crustaceans,  is  separated  by  an  interval  from  the 
second  pair ; — though  this  is  not  the  case  with  the  legs  of  the 
pupa,  from  which  the  cirri  are  metamorphosed.  These  anterior 
cirri  are  attached  to  the  lateral  edges  of  the  mor 
the  thickened  rim  of  membrane,  forming  the  i 
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BCgment  of  tlie  nmiitliblm.  Tlity  are  capable  of  mora 
diversified  luuvemcnts  than  the  other  cim :  the  nnlenor 
ramus  is  always  elongated,  with  the  terminal  segments  mofa 
or  IcMS  tapering,  and  is  directed  beyond  (or  anteriorly  lo)J 
the  mouth  :  the  nhortt-r  mmuK  closely  rbsembk-D  in  structura' 
the  rami  of  the  second  pair.  In  the  ClitliAinaUnii^  tba 
second  pair,  and  in  the  Unlatiinic  the  second  ond  third 
pairs  {as  will  be  more  pnrticiilnrly  described  under  tbeX 
8ub.fuinilies)  differ  in  Btnicture  from  the  |)o»ttrior  pnirt, 
from  which  they  are  separated  by  a  BJisht  inlcnal.  The 
number  of  segments  on  the  posterior  nrn  is  often  great, 
amounting  in  Cheloiiobia  even  to  fifty,  juich  M-gmoU 
normally  is  furnished  on  its  inner  foee,  which  m  \i«iillj ' 
flomcwhut  protulH-rant,  wilh  from  two  to  rarely  eight  or  teal 
pairs  of  long  spines  or  bristlps,  placed  in  a  double  row 
the  two  spines  in  the  loner  jiain  stand  nearer  to  eack 
other,  and  are  shorter  tlmu  the  spines  in  the  uppo*  [miriL 
Between  each  pair  of  spines  there  is  either  a  single,  vcfif 
thin  bristle,  or  often  a  tuft  of  such.  The  pairs  are  directed 
somewhat  upwards,  and  Ihey  diverge  when  tlu-  cirri  arc  un- 
curled ;  ibcir  function  is  obviously  to  entnuf^le  the  prey. 
On  the  dorsal  or  exterior  surface  of  each  se-^iuent,  cIum:  to 
its  u|>i>er  mai^in,  tlicrc  is  a  tufi  of  spines,  often  compotted 
of  thieker  and  thinner  spines;  these,  1  believe,  sen'e  to  pre- 
vent any  rrealure  intniding  within  the  sack.  On  both  sides 
of  the  up|>er  margin  of  each  segment,  there  Is  generally  a 
row  of  short,  blunt,  e)iee8.sively  minute  spines,  which  only 
deserve  tiotiiv,  inasmuch  aa  it  is  by  their  increase  in  numbo* 
and  size,  and  by  the  spreading  out  of  the  dorsal  tufU.  and, 

lUy,  by  the   lucirase  of  the  little  tuft  intermediate  bo- 

tltc  pairs  of  s[iines  situated  in  front,  that  tlw  wg- 

1  on  liic  two  or  three  anterior  pain  of  cirri  berotne 

1,  tike  bnisbtit,  with  bristles.    The  brittle*  or  r>{Hncs  on 

K  second  and  third  cirri  on;  often,  especially  in  Ti'lraclita. 

Qbly  and  coarsely  [icvtinated.     The  bristles  ou  the  pcili- 

b  follow  the  same  arrangement  as  on  the  nirai ;  n  ;  ;■  V 
Wiug  ill  regular  pairs  on  the  posterior  cirri,  and  n 
thtckiy.  like  a  hni»b,  on  the  imteriur  cirri.     The  sr- 
b  the  sliorler  ramus  of  tbi.'  lint  cirnis,  and  in  both  rutin  oi 
tiw  teooad,  and  often  of  the  third  rimu.  an:  broader  than 


I 
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the  segments  of  the  posterior  cirri;  they  are,  also,  espe- 
cially in  the  genus  Balanus,  frequently  produced  in  their 
upper,  ante-lateral  comers,  into  remarkable  prolongations 
(see  PL  29,  fig.  4,  of  the  third  cirrus  of  Bal,  perforalm\ 
clothed  on  their  inner  surfaces,  and  at  their  extremities,  by 
numerous  bristles.  The  number  of  the  segments  in  each 
cirrus  is  in  some  degree  variable,  and  increases  with  age ; 
this  is  likewise  the  case,  to  a  certain  extent,  with  the 
number  of  the  spines  borne  on  each  segment. 

As  compared  with  ordinary  Crustaceans,  I  presume  the 
two  rami  answer  to  the  "%e"  and  '*palpe*  of  Milne 
Edwards ;  and  the  pedicel  (as  I  have  called  it)  to  the  two 
basal  segments  of  the  leg.*  The  *'fouef'  or  flabellum 
does  not  appear  to  be  developed  in  any  Cirripede;  for 
though  the  filamentary  appendages  in  certain  genera  of 
Lepadidse,  might  at  first  be  thought  to  be  of  this  nature, 
yet  their  usual  position  beneath  the  basal  articulation  of  the 
first  pair  of  cirri,  and  the  occasional  presence  of  more  than 
one,  proves,  I  think,  that  such  is  not  the  case. 

Though  the  structure  of  the  cirri  is  very  uniform,  yet  we 
meet  with  some  peculiarities.  In  Chelonobia,  the  segments 
of  the  posterior  cirri  bear  only  two  pairs  of  main  spines ; 
whereas  in  some  varieties  of  Balanus  balanoides,  they  carry 
as  many  as  ten  pair  in  a  longitudinal  row ;  but  in  this  latter 
species,  the  number  of  these  spines  varies,  in  a  singular 
manner,  from  six  to  ten  pairs.  In  Tubicinella,  the  pairs  of 
spines  on  the  segments  of  the  posterior  cirri  are  arranged 
so  closely  one  under  the  other,  that  they  appear  almost  like 
a  single  transverse  row.  Considering  the  whole  family,  the 
third  pair  of  cirri  difiers  most  in  structure  in  the  different 
genera.  Thus,  in  Chthamalus  antennatus,  the  anterior  (or 
outer)  ramus  (PL  29,  fig.  3)  is  thicker  and  much  longer 
than  the  posterior  (or  inner)  ramus ;  the  number  of  the 
segments  in  one  instance  being,  in  the  two  rami,  53  and  18 ; 
in  the  longer  ramus,  the  spines  are  arranged  abnormally, 
tending  to  form  a  little  circle  round  each  segment;  and 

*  AooordiDg  to  Uiis  author's  new  nomendaiure,  the  pedicel  would  consist  of 
the  ooxopodite  and  basipodite ;  the  tige  would  be  the  ischiopodite  and  follow- 
ing segments ;  and  the  palpe  would  be  the  exopodite ;  the  epipodite  or  flabellum 
being  abeent.    (*  Annnttft  des  Sciences  Naturelles,'  tom.  xviii,  1852.) 
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the  whole  ramus  uiay  be  said  to  be  antenniformed^  and  I 
believe  acts  as  an  organ  of  touch :  the  relative  number  of 
the  segments,  I  may  add,  in  the  two  rami  and  the  arrange- 
ment of  their  spines  varies  greatly  in  this  species.  In  two 
other  species  of  the  same  genus  Chthamalus,  we  have 
occasionally  the  anterior  ramus  in  some  degree  antenni- 
formed,  so  that  this  whole  structure  is  variable.  In  the 
allied  Chamasipho  columna^  it  is  the  posterior  or  inner 
ramus  which  is  antenniformed,  but  this  peculiar  develop- 
ment is  more  plainly  marked  in  the  case  of  the  second  pair 
of  cirri  than  in  that  of  the  third  pair.  In  Tetraclita  poraga 
it  is,  also,  the  posterior  ramus  of  the  third  pair  which  is 
antenniformed ;  in  this  third  pair,  and  indeed  in  the  other 
cirri,  the  relative  numbers  of  the  segments  vary  extremely. 
A  similar  structure  in  the  third  pair,  but  in  a  lesser  and 
variable  degree,  may  be  observed  in  some  of  the  other 
species  of  Tetraclita.  In  Balanus  vestitus,  also,  we  have,  in 
the  third  pair,  an  analogous  structure.  It  is  scarcely  possible 
to  believe  that  the  circumstance  of  the  second  pair  of  legs, 
which  answer  to  the  third  pair  of  cirri,  being  antenniformed 
in  certain  decapod  Crustaceans,  is  an  accidental  coincidence ; 
it  must  be  owing  to  some  special  affinity  in  the  two  groups. 

In  Chelonobia,  the  third  pair  of  cirri  is  of  unusual 
length  compared  with  the  second  pair,  but  does  not  other- 
wise differ  from  the  type  of  its  sub-family :  in  Coronula  and 
its  allies,  on  the  other  hand,  the  third  pair  is  very  short  and 
broad,  as  may  be  seen  (PI.  29,  fig.  5)  in  Xenobalanus: 
in  this  latter  genus,  the  front  surfaces  of  the  segments  of 
the  pedicels  (fig.  6)  of  the  posterior  cirri,  are  extremely 
protuberant,  almost  as  in  Scalpellum  vulgare. 

The  last  peculiarity  in  the  ciiTi  at  all  worth  mentioning, 
is  in  the  sub-geuns  Acasta,  in  which,  differently  from  in  all 
other  known  Cirripedes,  the  anterior  ramus  of  the  fourth 
pair  does  not  absolutely  resemble  the  rami  of  the  fifth  and 
sixth  pairs ;  in  most  of  the  species,  the  spines  on  this  anterior 
ramus  are  more  crowded  together,  are  larger,  and  are  mingled 
with  some  short  thick  points ;  and  the  spines  in  the  dorsal 
tufts  are  also  longer  than  in  the  two  posterior  pairs  of 
cirri ;  but  in  A.  sulcata  (PI.  29,  fig.  2),  and  in  a  lesser 
degree  in  A.  cyaUius  and  A,  purpurata,  the  front  margins  rf 
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the  lower  segments  of  this  anterior  ramus,  and  of  the 
upper  segment  of  the  pedicel,  are  developed  into  strong, 
downwardly-curved  teeth :  it  is  very  remarkable  that  so 
beautiful  a  structure  should  be  extremely  variable,  as  it  cer- 
tainly is  in  Acasta  sulcata. 

Caudal  appendages. — With  extremely  few  exceptions, 
these  are  present  in  all  the  Lepadidae  and  Verrncidae ; 
whereas  amongst  the  Balanidae  they  occur  only  in  the  two 
species  of  Pachylasma,  and*  in  one  species  of  Catophragmus; 
these  being  the  genera  most  closely  allied  to  the  Lepadidae, 
and  where,  consequently,  their  presence  might  have  been 
anticipated.  These  appendages  are  seated  close  together 
over  the  anus;  they  are  multiarticulate,  each  segment 
being  sub-cylindrical,  with  a  few  small  bristles  round  its 
upper  edge. 

Alimentary  Canal. 

I  have  not  much  on  this  head  to  add  to  what  I  have  said 
under  the  Lepadidae.  As  in  that  family,  the  strong  internal 
membrane  of  the  oesophagus  terminates  in  a  remarkable, 
bell-shaped  expansion  (PI.  26,  fig.  3,y),  which,  as  observed 
by  M.  St.  Ange,  serves  to  keep  the  upper  broad  end  of  the 
stomach  expanded.  The  oesophagus  is  well  furnished  with 
constrictor  and  radiating  muscles  for  closing  and  opening 
it ;  and  it  is  thus  capable  of  a  strong  swallowing  movement. 
The  stomach  runs  down  to  the  lower  end  of  the  prosoma, 
and  then  doubling  back  on  itself  extends  to  the  anus.  As 
the  prosoma  is  much  elongated  in  Tubicinella  and  Xenoba- 
lanus,  so  is  the  stomach  of  unusual  length  in  these  genera. 
In  several  species  of  Balanus^  the  upper  edge  of  the 
stomach  is  surrounded  by  from  six  to  eight  caeca ;  these 
caeca  I  ascertained,  in  Balanus  perforatus,  are  branched,  and 
penetrate  a  considerable  way  into  the  body ;  and  some  of 
them  at  least  expand  a  little  at  their  extremities.  Each 
caecum,  from  the  manner  in  which  it  retained  fluid,  must,  I 
think,  be  furnished,  at  the  point  where  it  enters  the 
stomach,  with  a  sphincter  muscle.  In  Tetraclita,  Chtha- 
malus,  Tubicinella,  Coronula,  and  Xenobalanus,  there  are  no 
caeca;  but  in  Xenobalanus  and  Coronula  balanaris,  there 
are  longitudhial,  approximate  folds  in  the  upper,  broad  end 


of  the  nlomucl),  which  would  serve  to  €X|)ose  the  fcKxl  to  a 
greater  extent  of  digesting  siirfaoe.* 

As  ill  the  cuKv  or  the  Ijcpadida;,  a  transparent,  structnre- 
lc«s,  epitheliul  tube,  compoM-d  of  cliitinc,  containing  more 
or  less  digested  food,  ii  found,  in  8|H!cim«is  prceerved 
in  spirits,  occupying  the  whole  length  of  the  stomach. 
and  where  there  are  cteca,  sending  branched  prolonga- 
tions into  them.  It  does  not  extend  into  the  ccsopbaf^ 
or  into  the  rectum.  This  epithelinl  tuhc  or  model  of  the 
stomacl),  Glled  with  excrement,  is  expelled  bj  tbe  Tcotum, 
ntiole,  that  is  in  a  single  picrc,  ns  ]  oiiscrved  in  some  living 
iipccinicna  of  Halanm  balanoidrit ;  in  some  spcciauuts,  bow- 
ever,  of  Chfhnmalwi  ulcUntux,  the  excrement  was  ejected,  pei^ 
haps  from  the  anininl  tx'ing  confined,  in  fragments,  and  th* 
»nL-k  thus  bccnme  befouled.  Beneath  the  cpitliclial  bj 
the  stomach  is  lined  by  a  dclirate,  pulpy  and  cclUilnr  niu 
hirer,  which  easily  pcx'ils  off  in  flakes ;  this  in  snrroundi 
by  n  muscular  layer  with  the  fibres  closely  npproxinialijd 
transverse;  and  this  by  n  layer  of  jstronger.  longitudinal 
muscles,  but  nion;  distaiiL  fn>m  each  other.  Ijuttly,  outside 
this  double  muscular  layer,  there  is  a  rather  thick,  somewl 
laminated,  ]>nlpy  layer,  abounding  with  cells,  often 
cieatcd,  and  fn-<|uently  containing  much  oily  matter, 
structure  agrees  clostty  with  Dr.  C.  U.  .luues'sf  account  ( 
the  external  covering  of  the  stomach  in  Daphnia,  and  wtucA'9 
ho  betie\es  lo  be  hepatic :  as  in  i>a|ihnitt,  there  docs  not  J 
seem  to  be  any  ducts.  1  may  here  observe,  tliat  withiD  l' 
u|i|>cr  part  of  the  pru^oma,  but  not  inmietliutcly  ooDDcct 
with  the  fttouiach,  1  have  often  observed  much  white  pujp 
substance,  permeated  by  lacunal  passages,  and  exbibiling 
no  structure  except  some  excessively  minute  cells. 
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*  Thr  pitwnrc  and  klarncr  of  tliuc  c«vH  in  |t<niorm  lO  doiel;  iHhj  m 
fallAiii  intl  TrliadiU,  tliiicr,  1  tluiik,  tlul  tiirie  nviiicj  ire  ool  of  h^  im- 
Mrtaacc;  DU'l  1  iiiuM  il'iulil  -'i-"— ''--i  "■r'r-'irn  tiitr  r  limtiiiiiiiifiwuMiu,' 
'fall.i,  p  Wj;,  »)miI  tltrx! or» (unn  ■  gaiaa^v  lo  •  IracuruoUled  ltrer.«M(kM 
MiiU  ia  tin  bicUf  CtuaUcM,  an  be  ■lUuttnl.    Oca  kra  wid  bj  Ven  SntaU 

* ' m  of  Ua  EotmwMtnca,  m  Uauluiia,  Anrulu,  Ac 
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■MfMioilMbi  mA  ku  indkiUd  liw  otw , 

Iku  Um  wMMii*!  ovadooked  ibe  doM*  wUcb  lad  tnm\ 
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The  rectum,  lined  by  membrane  continuous  with  that 
investing  the  thorax  (and  seen  through  it,  in  PL  26,  fig.  8,  c), 
extends  inwards  to  about  opposite  the  bases  of  the  third  or 
fourth  pairs  of  cirri.  It  is  longitudinally  plaited ;  the  ends 
of  the  folds  forming  a  sort  of  valve  where  joined  on  to  the 
stomach.  It  is  coated  by  circular,  transverse  muscular 
fibres:  judging  from  the  movements,  the  anus  itself  is 
surrounded  by  a  strong  sphincter  muscle.  The  anus  opens 
on  the  dorsal  surface  of  the  thorax  (fig.  8,  b) ;  but  as  in  the 
genera,  in  which  caudal  appendages  occur,  it  opens  under 
them,  the  orifice,  I  believe,  is  homologically  terminal,  and 
owes  its  dorsal  aspect  to  the  aborted  state  of  the  whole 
abdomen,  and  to  the  great  development  of  the  probosci- 
formed  penis ;  for  the  anus  may  be  said  to  be  situated  on 
the  dorsal  base  of  this  organ. 

Altogether  we  see  that  the  alimentary  canal  is  of  a  very 
simple  structure.  The  food,  judging  from  the  contents  of 
the  stomach,  seems  generally  to  be  composed  of  infusoria 
and  minute  animals :  but  in  the  case  of  Tetraclita,  I  have 
been  surprised  at  the  size  and  number  of  the  included 
amphipod,  isopod,  and  entomostracan  Crustaceans,  in  one 
case,  together  with  an  annelid.  I  have,  also,  sometimes 
seen  some  confervoid  matter  within  the  stomach. 

Circulatory  System. — On  this  subject  I  can  add  nothing, 
except  to  express  my  conviction  that  there  is  no  hearty  or  true 
vessels;  the  circulation  being  strictly  lacunal.  A  passage  has 
often  been  quoted  from  Poli,  in  which  he  states  that  he  saw  a 
pulsating  organ,  close  above  the  anus ;  but  I  have  seen  this 
movement,  which  appeared  to  me  to  be  a  convulsive  twitch- 
ing of  the  sphincter  muscle  of  this  orifice.  The  largest 
lacunal  channel  extends  down  the  middle  of  the  rostral 
compartment  of  the  shell :  and  this  answers  to  the  rostral 
channel  down  the  peduncle  in  the  Lepadidse.  Large 
nerves  and  the  main  pair  of  unbranched  ovarian  tubes 
(PL  25,  fig.  1,  leading  into  y)  extend  along  this  channel. 
At  the  basis  (at  least  in  Coronula)  this  channel  joins  on  to 
a  large  circular  one,  running  all  round  the  sack,  and  send- 
ing off  branches  into  the  mass  of  ovarian  tubes  and  caeca. 
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Nervous  System, 

It  has  been  shown  in  my  former  vohime,  that  in  IiC(ia« 
and  in  some  other  genera  of  the  Lepadida*,  there  are  %\\ 
main  gangUons;  one  supra-cesophageal,  and  five  infra- 
cesophageaJ,  or  thoracic.  In  Pollicipes,  however,  there  are 
only  four  thoracic  ganglions,  the  last  ganglion  supplying  the 
three  posterior  pairs  of  cirri  with  nerves,  whereas  in  the 
other  genera,  the  last  ganglion  supplies  only  the  fifth  and 
sixth  pairs  of  cirri.  In  this  genus,  moreover,  the  lateral 
fusion  of  the  ganglions  has  been  so  complete,  that  there  is 
no  evidence  of  their  having  been  fonned  by  the  union  of 
two.  Amongst  sessile  cimpedes,  we  discover  evidence  of 
much  higher  concentration  even  than  in  Pollicipes.  My 
chief  examination  has  been  confined  to  Coronula  diadema^ 
and  to  Balanus  tintinnabulum :  and  in  these  genera  we  find 
(and  the  fact  appears  to  me  highly  remarkable)  as  high  a 
degree  of  concentration  in  the  infra-cesophageal  sanglion 
as  in  any  decapod  Crustacean,  for  instance,  as  m  Maia, 
judging  from  the  figure  given  by  Milne  Edwards ;  for  all 
the  nerves,  with  the  exception  of  those  connected  with  the 
supra-cesophageal  ganglions,  radiate  from  a  single  great 
ganglion.*  The  nervous  system  is,  moreover,  otherwise 
complicated. 

To  begin  with  Coronula  diadetna  the  great  infra-oesopha- 
geal  ganglion  (PI.  27,  fig.  1,  a)  is  seated  nearlv  opposite  to 
the  anterior  margin  of  the  second  pair  of  cirri,  which  arc  homo- 
logous with  the  first  pair  of  legs  \w  the  decapod  Crustaceans. 
This  ganglion  shows  no  trace  of  any  longitudinal  medial 
suture ;  its  $hn|)e  is  hardly  discoverable,  for  it  is  formed 
by  the  union  of  eleven  pnncipal  pairs  of  nerves,  besides 

*  It  muftt,  bowcrrr,  b«  obs^nred  that,  according  to  Mr.  Dana,  tlieit  ta 
in  certaio  tuctorial  EDtomoatracaof,  as  iu  Califfus,  onlj  one  infra-ffiaophaggd 
nnglion.  Mr.  Dana  speaks  of  tliis  as  resulting  from  reduction.  In  Cirripraea^ 
frtmi  the  graiiation  which  maj  be  observed  from  Lepas  through  Pollicipea  into 
Kalanns,  the  gan.rli«»ns  are  crrtaiiilT  not  reduced  but  concentrated.  In  Van  do 
Uoeren's  fiinire  of  Uie  nerrou"*  M^lem  in  Limulus,  there  is  seen  to  be  no  duuB 
of  thofMrir  tr<iaL'lton!» ;  all  the  urr^fH  ri^iii^  from  the  circa- Gnophageal  collar; 
but  thts,  on  the  other  hand,  scorns  haidlj  uevelo|)ed  into  a  ganglion. 
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several  arising  from  its  under  surface ;  in  outline,  however, 
it  may  be  said  to  be  divided  into  a. posterior  and  anterior 
half;  the  latter  being  somewhat  heart-shaped,  and  the 
posterior  half  elongated.  The  nerves  going  to  the  five 
posterior  pairs  of  cirri  rise  from  the  posterior  margin  of  the 
ganglion,  and  run  for  some  distance  in  a  sheet,  psurallel  and 
close  together ;  the  pair,  however,  going  to  the  second  pair 
of  cirri  soon  branches  off  from  the  others.  Each  of  these 
nerves  enters  at  the  inner  and  posterior  margin  of  the  cirrus 
to  which  it  belongs,  and,  at  least  in  the  case  of  the  first  pair, 
divides  into  two  branches  as  it  enters.  The  nerves  (PI.  27, 
fig.  1,  r  5,  r  6)  going  to  the  fifth  and  sixth  pairs  of  cirri  are 
more  closely  united  together  than  are  the  others,  and 
appear,  till  they  branch  off,  like  a  single  large  nerve.  That 
which  belongs  to  the  sixth  cirrus  gives  off,  opposite  to  the 
fifth  cirrus,  a  branch  (s)  nearly  as  large  as  itself,  which  enters 
the  probosciformed  penis.  I  may  remark,  that  homologi- 
cally  this  is  the  only  abdominal  nerve  in  any  cirripede  of 
the  Order.  From  the  under  side  of  the  nerves  which  run 
to  the  five  posterior  pairs  of  cirri,  small  branches  are  given 
off,  extending  dorsally  into  the  thorax. 

The  anterior  end  of  the  great  infra-oesophageal  ganglion 
is  formed  by  the  union  of  a  set  of  nerves,  extending  pamllel 
in  a  bundle  in  a  directly  opposite  direction  to  those  running 
to  the  five  posterior  pairs  of  cirri.  These  nerves  consist  of  an 
outer  larger  pair  (r  i)  entering  the  first  pair  of  cirri ;  and 
within  these,  and  rather  dorsally  to  their  roots,  we  have  the 
circa-oesophageal  chord  (c,  c),  or  collar  nerve ;  between  the 
roots  of  the  latter,  and  on  the  ventral  surface  (or  near  side 
of  the  figure),  there  are  three  closely  united,  small  pairs, 
running  to  the  gnathites,  and,  as  I  believe,  to  the  olfactory 
sacks.  From  the  under  (or  dorsal)  surface  of  the  anterior 
end  of  the  ganglion,  two  nerves,  larger  even  than  the  circa^ 
cesophageal  chord,  and  which  I  shall  call  the  splanchnic  pair 
{d,  d)  arise ;  and  the  singular  course  of  these  nerves  will  pre- 
sently be  described;  between  this  great  pair,  there  is  a 
single  {b)  medial  nerve,  which  runs  down  and  branches  into 
that  large  diverging  muscle,  which  is  attached  to  the  upper 
ventral  surface  of  the  stomach.  Posteriorly  to  these  three 
nerves,  we  have  two  pairs  of  much  smaller  nerves 


,  running  tkirully  into  the  body,  lo  Ibat  we  ba«a 
I  nerve*  n-iinf;  from  the  under  nirfaoe  o(  iKc  infra* 
ii)ilion.  I  iicTfl  only  ftirttirr  sdd,  tluit  oti 
n  ganglion,  iNrtwcrn  llic  ncrvm  R»inft  lo  Ibe 
Ant  and  second  pairs  irf  cim.  Ihore  i*  a  moderslcljr  lised 
Dorve  (k),  wbidi  appeared  to  nin  inlu  ibo  niUM'Lu  at  Uie 
IfaomK ;  a  nen'e  in  a  siinilar  poaitiun  is  figured  by  Milne 
Edwards  in  Maia. 

Tbfi  drca-tmophageal  chord  (r,  e)  nearly  eqnali  in  length 
the  wbde  distance  miin  the  otmtre  of  tbe  main  gan^ion  lo 
the  poaterior  end  of  the  thorax.  'I'liis  collar  Ixiws  oat  oo  each 
nd«,  where  paasing  the  oesophagus  (tr),  wliich  is  icattxl  at  ita 
nnterior  end.  From  the  collar  n  Uranch  is  given  off  on 
each  iide,  which  I  traced  as  fsr  as  between  the  nuindiblci 
and  moiilla' ;  fruni  onalnfi)'  with  other  Crustncouts,  it 
perhaps  ntns  ti>  the  nuindibk*«.  The  collar  has  nut  • 
iransTriw  aminitraiire,  kucb  its  dcM-riljcd  by  Mdne  Edwardi 
in  Itw  I'udophlliiitmta,  and  as  figured  by  Van  de  iloevea  to 
Limulus. 

The  H)|)ra-a9uphageBl  ganglions  (b)  present  a  aingolar 
contrast  with  tltc  infro-msopbiigeal  ganglion  in  tltcir  little 
development,  sise,  or  degree  a  conflneure.  Thei'  lie  di- 
nctly  under  the  basal  edge  of  the  Uibnim.  They  nro 
latendly  quite  distinct,  and  consiit  merely  of  a  slight  eo- 
largeniait  uf  the  drra-u'Mipbageal  cbonL  Prooi  the  ante- 
rior Mlgc  of  cnch  ganglion,  a  bniad  nerve  (/)  extends  for 
■Dnie  distance  in  a  straight  line,  and,  on  daae  examinntioti. 
can  be  seen  to  be  fanned  at  two  nerves  dosely  unitrd,  of 
which  the  inner  and  soiaUer  one.  after  a  apace,  appean  lo 
croas  over  the  Urgcr  ncne :  both  become  at  this  point 
tortuous,  and,  giving  off  braitrhva  (w,  m),  ffirm  a  plexus. 
Tbe  two  nerves  {/)  then  bend  inwards,  and  almoat 
touching  each  other,  run  down,  together  with  the  two 
ovarian  simple  duda,  along  the  rostral  compartment  of  ttie 
shell.  No  doubt,  if  tbe  smaller  branches  mMn  these  nervct 
could  be  traced,  they  wotdd  be  seen  to  Ebrm  a  network  cms 
the  whole  ode ;  and  would  tberefbre  encloao,  as  in  a  ewe, 
the  rest  of  the  nervoos  nstem.  llieae  nervea  oonespoad,  I 
bebeve,  to  the  two  pair  of  anlenuukr  uervn  of  ordinary 
Cntstaceans,  and  boocc   I   will  call  llicm  bv  thu  nanw. 
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Just  in  front,  at  the  outside  corners  of  the  two  supra- 
oesophageal  ganglions  (b),  a  branch  (^)  arises,  which  I 
traced  to  the  ends  of  the  adductor  scutorum  muscle^  and  to 
those  several  muscles  which  serve  to  retract  the  interspace 
of  membrane  between  the  mouth  and  the  adductor. 

The  pair  of  great  splanchnic  nerves  above  alluded  to, 
which  arise  from  the  anterior  and  dorsal  surface  of  the 
infra-cesophageal  ganglion,  are  in  PL  27,  fig.  1,  d  d,  (and 
in  fig.  2),  laid  flat ;  but  in  nature  they  first  bow  outwards,  and 
then,  penetrating  deeper  into  the  body,  approach  each  other, 
and  running  nearly  parallel,  pass  round  the  lower  end  of 
the  oesophagus :  their  course  consequently  is  nearly  similar 
to  that  of  the  circa-oesophageal  chord,  with  this  difierence, 
that  the  outwardly  bowed  portion  is  situated  near  the  infra- 
oesophageal,  instead  of  near  the  supra-oesophageal  ganglion. 
The  splanchnic  nerve,  a  Uttle  beyond  the  supra-cesophageal 
ganglion,  joins  a  plexus  {d') ;  and  into  this  plexus  another 
large  nerve  (<?)  which  I  will  call  the  supra-splanchnic  nerve, 
sends  branches;  this  nerve  takes  an  almost  semicircular 
bend  over  the  ovarian  glands.  The  supra-splanchnic  nerves 
(e,  e),  though  appearing  to  spring  from  the  supra-cesophageal 
ganglions,  do  really  arise,  as  may  be  seen  by  tracing  the  con- 
stituent fibres,  from  the  circa-cesophageal  chord.  The  plexus 
{d' )  lies  close  to  the  coats  of  the  upper  end  of  the  stomach : 
several  branches,  proceeding  from  it,  run  further  on,  but  I 
was  able  to  trace  only  a  few  of  them :  one  went  (at  least  in 
the  case  of  Baianu^  per/oratus),  to  the  adductor  scutorum 
muscle:  another  branch  spread  out  on  the  flanks  of  the 
prosomu :  I  strongly  suspect  that  one  branch  goes  to  the 
acoustic  sack :  it  appeared,  also,  as  if  some  of  the  small 
branches  entered  the  second  plexus  {m),  where  the  inner 
antennular  nerve  and  ophthalmic  nerve  cross  over  the  outer 
antennular  nerve. 

I  have  called  the  nerves  {dd,  ee)  splanchnic  and  supra- 
splanchnic,  from  their  course  and  apparent  function  in 
supplying  the  viscera.  In  the  descriptions  of  the  nervous 
system  of  other  Crustaceans  I  can  find  nothing  analogous 
to  my  great  splanchnic  nerve  (dd) ;  the  so-called  supra- 
splanchnic  nerves  {ee),  which  arise  from  the  circa-cesophageal 
chord,  seem  to  be  the  analogues  of  the  ordinary  splaDf 
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iienei,  tbcHigh  Ihnn  Intlvr  ore  iilwnj-i  <lc«eril>e<l  u  unttina 
into  «  riiigle  inedwl  hmiicli.  'I'lic  jilcstm  (</* )  u  tttr  txn  im 
ginglion  uf  M.  Martin  S(.  Angn.*  wliu  hnit  iikcuriiu;  imli.  ' 
cated  tliv  ixitinc  or  my  •}jlnncbnic  and  supra-c|iliincliaio 
nervM ;  liiit  tlie  ploxiu,  wlirn  vu-wed  a*  a  tmiiipniTnt 
odjrcl,  hnrdlj  nppiiini  to  inc  (o  lie  ftnnj^liotiir  in  iU  nature. 
In  my  funiuT  vcmitne  on  titc  liPpndidir,  I  ijiiite  miiunder* 
ktood  the  cijtinv  of  lbr«c  8|iUnclinic  hl-om. 
Prom  the  (ximniiwiurc  lietwrcn  tlic  two  siipni-c 


guigliotu.  a  tlroiKht  chord  (PI.  ^7,  Re.  l.y)  arisrs,  wnich 
terminate  in  n  amall  gnnelton  {v),  Imirly  cxliihiibg  trnceaoT 
beinKrtrmodoftwolntcnuly  confliimt  ganglioiiR.  Thi« tithe 
ophuaUntc  ganglion.  The  chord  cunncrting  it  with  ttic  two 
uipni-a«o|ilingi«)  gnngliuuH  is  on-oniiuinicd  ny  a  ■mull  acrve 
{A)wbich  runs  on  to  llic  niitKlcfl  roiincf  the  adductor  iwutoniin 
mosck ;  the  chord  ia  cncawd  liv  much  UhmuB  tissue,  and  ila 
diMertion  U  thiu\-hy  rciidcrvd  dilticiilt.  Fnim  the  ophthalmio 
gangliuti,  on  each  Ride,  a  nerve  (t)  goea  forlb-nud  cntaea 
the  antennnlar  nen'C;  these,  if  I  could  bare  tnocA  them, 
would  have  hern  Tound  to  nin.  a*  may  be  Mifrly  tnfenvd 
from  what  u  known  in  Ba/amu  linliitMabiiliim,  to  a  poir 
(0,  U)  of  eye*. 

In  BaJantu  tintinnabtiium,  tbr  atntcturc  of  the  gn«t  infm< 
(HOpbageal  ganglion  [11.  '27,  ftg.  2,  a)  la  esuentially  the  sume 
as  docnbed  under  Cornnuln.  The  great  pair  of  sphinchnio 
nenm  springing  from  it»  under  side,  arc  licre  actually  twice  * 
Of  large  lu  the  circn-u^sopbogeal  chord,  'lliv  pU-ituii  (tT) 
formed  by  the  npliincbnic  nerve  (</),  on  each  side,  with  tlte 
aupnt-apUnchnic  nerve  (c),  which  arises  close  posteriorly  tu  ' 
the  auprn-asophagcid  ganglion,  is  lien;  much  less  cnmpli> 
catcd,  hut  is  puioctly  distinct ;  and  tliera  was  no  appear*  i 
ance  of  the  oervical  ganglion  of  M.  Martin  St.  Ange.  llio 
clwrd  {g)  niniiing  fmiu  iKlwccn  the  two  supra-cnonluigail 
Eaiiglii>iiN  lo  the  opbtbAlniic  gnngtion,  is  nearly  us  urge  a« 
UK  duulilu  nnleniiular  nerve  (/)  on  each  side  of  it.  'Ilia 
npbtliulinir  chord  (which  is  arcom[mnicd  in  its  whole  ooam 
by  a  >mnll  brunch  nmning  to  the  adductor  m-uloruu  moaele) 
tcruiinuti-s  in  a  Auiall  ophthalmic  ganglion  (c),  which  ta 
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to  be  formed  by  the  almost  complete  fusion  of  two  ganglions. 
This  ganglion  is  hardly  larger  than  the  chord  which  it  ter«- 
ininates :  it  appeared  to  me  to  give  rise  to  more  than  one 
pair  of  nerves,  and  a  single  nerve  (to  my  surprise)  joined 
the  branch  just  mentioned,  which  goes  to  the  adductor 
scutorum  muscle. 

From  each  supra-oesophageal  ganglion,  two  closely  united 
antennular  nerves  (f)  extend,  of  which  the  inner  one  crosses 
over  the  main  or  exterior  nerve,  nearly  opposite  to  the 
ophthalmic  ganglion,  and  here  forms  (m)  a  plexus.  The 
structure  of  this  plexus  I  was  not  able,  any  more  than  in 
Coronula,  to  make  out  thoroughly,  but  I  traced  quite  dis- 
tinctly a  long  nerve  (i)  running  from  it  into  what  must  be 
considered  as  the  eye.  As  in  the  case  of  Coronula,  I  traced 
a  nerve  on  each  side  from  the  ophthalmic  ganglion  into  the 
plexus,  where  I  lost  it ;  and  as  here  in  Balanus,  I  saw  on 
each  side  of  the  ophthalmic  ganglion  a  cut  off  nerve,  of 
about  the  size  of  that  which  nins  from  the  plexus  on 
each  side  into  the  eye,  I  think  we  may  safely  conclude  that 
the  latter  or  optic  nerve  does  really  arise  from  the  ganglion 
here  called  ophthalmic.  I  may  add  that  the  anal(^  of  the 
nervous  system  in  the  Lepadidae  most  strongly  confirms 
the  view  of  this  latter  being  the  ophthalmic  ganglion. 

The  optic  nerve  (t),  running  from  the  plexus  to  the  eye,  is 
of  considerable  size ;  it  runs  nearly  paraUel  to  the  main  an- 
tennular nerve,  diverging  from  it  a  little.  It  retains  nearly 
the  same  diameter  throughout;  and  gives  off  only  one 
single,  small,  inner  branch.  It  can  be  traced  beyond  the 
basal  edges  of  the  scuta,  to  just  under  the  upper  edge  of  the 
transparent  opercular  membrane,  which  unites  the  scuta  to 
the  sheath  of  the  rostrum.  The  nerve  itself,  at  a  little  dis- 
tance from  its  further  end,  was,  in  a  full-sized  specimen,  i^ths 
of  an  inch  in  diameter ;  widening  a  little,  it  expands  slightly, 
and  abruptly  terminates  in  a  circular  disc,  about  ^ih&  of 
an  inch  in  diameter,  (see  PL  27,  fig.  5).  The  nerve  just 
beneath  this  slight  expansion,  is  coated  all  round  by  pellets  of 
dark  purple  pigment-cells,  but  not  actually  united  into  a  con- 
tinuous layer.  These  pigment-cells  are  the  more  conspicuous 
from  the  surrounding  parts  being  colourless.  I  could  not 
make  out  distinctly  any  cornea ;  and  I  suppose  the  exterual 
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UMmparent  menibnuie.  to  wbii^  the  above  slight  ciroiljirl 
npantion  i«  attached.  »cU  u  tuch.     Tliti  tlncriptim 
doaely  Wew  witb  that  given  of  llirw  iirgani  in  Sal.  rmo«M 
of  Gould,  {B.  ermalua.')  hy  \)r.  [<ci(lv.*   who  tint  diioo* 
vend   tbo   tje  in  the   nditit  cimiK-dc,   but  tie  did  itol 
obMTTe  tho  ophtboImM:  guiglioii.      \'\\(rw  eye*  differ  from  . 
tbow  in  BOOM  of  the  genera  of  Ibc  [>c[uidiila>.  oiilv  in  the 

Cter  length  of  the  optic  ner\'c,  and  bv  alombng  Inirrnll^  i 
icr  apart  from  eaeh  other. 
I   may  here  mention  thai   [  tnml  a  few  giniple  cxpcH* 
OHUlts  on   the  MnsrS  of   Halanna  iaJimvid/v,  li.  errnahu, 
and  CAlknaialu  ^Id/atits.     I  found  tbesc  tbm.-  t)iccic*  wry 
■eiuitivo  to  xhadows,  that  is,  to  an  object  bke  tuy  bntid 
pouiog  even  quickly,  and  iit  the  diKtJinre  of  abotit  a  fnut, 
MtwecD  them  and  the  »urcc  of  (be  Ught  t     They  were  in- 
different  to    B    gradoal   chnngv   from    bright   to   obtcure 
light;  bnt  instjuitly  perceived  and  drew  in  tbcir  cini,  when 
my  band  wu  paned  between  the  liuin  in  which  they  were 
kept  and  the  window,  even  when  tbta  wiu  tried  nitbcr  ble 
on  n  duatky  evening ;  and  likcwiMc  when  my  hanil  wm  poaacd 
betw«>?n  lliero  and  a  linglc  eandle.     I  took,  of  courw.  the 
precaution  of  poMing  my  Itani)  in  ottirr  dircclions,  but  thii 
never  produced  any  eflw-l.     These  sttenes  are  moderately 
•cnnble  to  any  vibration  in  the  vr<»el   in  which  tbi-^  wrro  | 
kept,   but  tbcy   were  indiiTennit   to  noi«e«   made   m    (ha  ] 
air,  or  in  the  wnti-r.     T  found  it  im{in<fiible  to  toticb,  under  1 
water,  an  individtinl  ftht'il  ever  so  lightly  with  a  nctilkt,  * 
without  nil  tht*  imiufdintcly  f^umionding  individiiois,  Kheu  \ 
■erernl  adhenNt  togclht'r,  peretiving  it,  and  rrtrartiiig  Ihcir  j 
cini:  it  made  no  difference  whether  tlte  one  touched  had  ] 
oliuady  withdrawn  ita  rirri  and  waa  motionkoa :  from  tbit  | 
fact,  and   from  seeing  thai   a  Mmilnr    but   dightrr  effect  | 
vros  prodoccd  by  loocmnu  the  mck  on  whii-h  the  »|immena  I 
adhered,   I   infer  that    the    pt>m'])tio»    by    llie   ullien   of  I 
tbo  otia  being  touche^l,  is   communirated  by  vdifation.  i 

•  'Piwdini  ifUw  AwJ.K*l.ariMrwfI1iniiil|li(i,'wl  ir.»i>.|i.l. 
1  MT  aJd  ilMt  1  hare,  *tM^  obMrrad  tte  mfn^amfki^ni  ami  nffclfcslwfe 

pngliwn  b  lU.  ffffirtim: 

i  I  lad  UHt  U>w  het  «M  Imk  ipi  ohMmd    hj  Vtn  KMU.  •Amttomm 

tg.-  hiH.  i.  p.  4U. 
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When  an  individual  was  touched  under  water,  not  by  a 
needle,  but  by  a  pointed  camel-hair  brush,  it  generally 
withdrew  its  cirri,  but  the  neighbouring  specimens  took  no 
notice :  when  touched  by  a  single  hair  of  the  brush,  no 
notice  was  taken,  unless  the  skin  of  the  orifice  leading 
into  the  sack  was  so  touched.  In  these  trials,  it  is  of 
course  necessary  carefully  to  avoid  intercepting  the  light. 
I  could  not  make  out  that  cirripedes  perceived  odours 
diffused  in  the  water. 

Acoustic  Organs. — ^These  are  situated  in  the  same  position 
as  in  the  Lepadidse,  namely,  in  a  slight  swelling  on  the  sides 
of  the  thorax  (PI.  25,  fig.  1,  d')  just  beneath  the  basal  articu- 
lation of  the  first  pair  of  cirri.  The  orifice  in  Tubicinella 
and  Xenobalanus  is  slightly  produced,  or  is  tubular;  the 
free  part  in  the  former  genus  projecting  rasths  of  an  inch. 
The  structure  of  all  the  parts  is  essentially  the  same  as  in  the 
Lepadidse,  but  I  think  all  are  proportionally  larger.  The 
external  membrane  of  the  body  is  turned  inwards  at  the 
orifice,  as  a  short  flattened  tube,  which  widens  considerably 
(being,  in  a  middle-sized  specimen  of  Coronula,  y^ths  of  an 
inch  in  width)  before  it  abruptly  terminates.  The  meatus, 
as  I  have  called  the  sack -like  cavity  which  encloses  the  true 
acoustic  sack  or  vesicle,  is  formed  of  pulpy  membrane,  and 
is  apparently  continuous  with  the  corium  of  the  whole 
body,  but  by  dissection  it  can  be  separated  entire.  The 
acoustic  vesicle  is  of  various  shapes,  as  we  shall  immediately 
see;  but  in  all  essential  respects  it  is  identical  with  the 
same  part  in  the  Lepadidae ;  it  is  formed  of  the  same  pecu- 
liar, soft,  elastic,  brownish,  transparent  tissue,  which  seems 
to  be  composed  of  fine,  transverse  pillars,  becoming  towards 
the  outside  fibrous,  and  at  their  inner  ends  appearing  when 
viewed  vertically  from  above,  like  hyaline  points.  In 
Coronula  diadenia,  I  observed  on  the  outside  of  the  acoustic 
vesicle,  some  excessively  minute  bristles,  only  ^^ths  of  an 
inch  in  length,  seated  on  little  eminences.  I  examined 
carefully  the  contents  of  the  vesicle  in  this  species,  in  speci* 
mens  well  preserved  in  spirits,  and  there  was  nothing 
within  but  a  very  little,  thin,  pulpy  fluid,  and  a  few 
yeUowish  nucleated  cells,  here  and  there  aggregated  into 
small  groups.     In  C!oronuIa,  the  flattened  acoustic  vesicle  is 
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elongated,  with  a  somewhat  sinaous,  but  not  very  irregnlar 
margin  (PL  27,  fig.  4),  and  is  without  any  ridges  on  the 
surface ;  its  neck  or  orifice  projects  at  right  angles  to  the 
elongated  portion,  which  stands  oblique]^  to  the  tubular 
orifice  of  the  meatus.  In  a  moderately-sized  specimen  of 
Coronvla  diadeina^  the  elongated  portion  of  the  acoustic 
vesicle  was  iSs^^hs  of  an  inch  in  length.  In  Tubicinella,  the 
acoustic  vesicle  is  heart-shaped,  with  the  neck  attached  to 
its  broader  end;  and  the  surface  is  covered  by  zig-zag 
ridges.  In  Balanus  tintinnabulum  (fig.  3),  the  acoustic 
vesicle  is  almost  square  at  the  lower  end,  with  the  neck 
placed  at  one  of  the  upper  corners ;  on  the  external  surface, 
there  is  an  oblique  prominent  ridge  or  fold,  which  sends  off 
downwards  another  ridge ;  its  length,  in  a  large  individual, 
was  Tilths  of  an  inch. 

In  all  these  cases,  the  acoustic  vesicle  is  mainly  attached 
by  its  nec(,  to  the  upper  end  of  the  sack-like  meatus; 
but  there  is  likewise  a  layer  of  soft,  pulpy,  cellular  matter, 
slightly  connecting  that  side  of  the  vesicle  which  is  opposite 
to  the  neck,  with  the  walls  of  the  meatus  or  outer  sack. 
The  mouth  or  orifice  of  the  vesicle  is  closed  by  a  delicate 
lid  or  diaphragm,  which  can  easily  be  separated ;  and  this 
diaphragm  is  formed  by  the  expansion  of  a  large  nerve, 
which  here  abruptly  terminates.  In  a  very  large  specimen 
of  CoTohtda  diadema  I  clearly  made  out  the  existence  of 
this  nerve,  and  traced  its  course  for  some  distance  from  the 
point  where  the  summit  of  the  meatus  and  the  neck  of  the 
vesicle  are  joined  together ;  the  nerve  first  runs  posteriorly, 
and  then  turns  inwards  and  doubles  back  or  anteriorly;  and  I 
clearly  followed  it  to  the  antero-lateral  sides  of  the  upper- 
most end  of  the  stomach,  where  it  seemed  to  enter  a  gan- 
glion, so  that  I  unfortunately  cut  it  ofi*,  but  found  only  a 
slight  plexus,  with  the  cut  off  nerve  apparently  running 
onwards  with  nearly  the  same  diameter.  The  diameter  is 
great,  fully  equalling,  in  its  widest  part,  that  of  the  circa- 
cesophageal  chord ;  but  it  is  very  much  flattened,  and  so  has 
not  nearly  so  much  bulk  as  that  nerve.  Before  it  reached 
the  stomach,  it  gave  off  one  branch,  which  ran  towards  the 
mouth.  The  only  nerves  which,  from  their  size,  could,  I 
think,  be  continuous  with  this  from  the  acoustic  sack,  are 
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the  main  branches  proceeding  from  that  plexus  {cP)  formed 
by  the  interbranching  of  the  splanchnic  and  supra-splanchnic 
nerves.* 

Olfactory  sacks. — I  can  add  nothing  to  the  account  given 
of  these  organs  under  the  Lepadidae :  I  saw  them  in  all  the 
genera  which  I  examined  for  %  this  object.  In  Coronida 
diadema  the  orifices  are  large ;  they  are  seated  in  the  usual 
position  (PL  26,  fig.  4, «),  in  the  confluent  segments,  beneath 
the  free  part  of  the  outer  maxillae,  and  somewhat  exteriorly, 
or  as  near  as  possible  to  the  inner  maxillae.  Tn  no  sessile 
cirripede  are  the  orifices  produced  or  tubular,  as  is  the 
case  with  several  genera  amongst  the  Lepadidae.  I  failed, 
as  heretofore,  in  tracing  with  certainty  the  nerve,  which 
appears  to  enter  the  base  of  the  sack,  to  its  ganglion. 
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Male  Organs. — All  the  Cirripedes  of  the  family  we  are 
now  describing,  are  bisexual  or  hermaphrodite;  and  no 
instance  has  been  observed  of  the  presence  of  males  or 
complemental  males.  I  have  very  little  to  add  to  the  ob- 
servations made  by  M.  Martin  St.  Ange  and  R.  Wagner,t 
and  to  those  given  in  my  former  volume.  The  testes  seem 
always  to  be  confined  to  within  the  thorax,  including  the 
prosoma.     With  their  ducts,  they  resemble  club-moss  or 

*  I  have  always  feared  that  anatomists  would  reject  my  view  of  these  organs 
being  acoustic,  owin^  to  the  absence  of  otolithes ;  but  I  observe  that  so  high  an 
authority  as  Von  Siebold  ('Anatomic  Compar6e/  torn,  i,  p.  433)  does  not 
believe  that  otolithes  occur  in  the  acoustic  organs  even  of  the  highest  Crustacea. 
He  considers  an  '*  ampoule  volumineuse,  a  parois  mince,  remplie  d'un  liquide 
transparent,"  and  a  "  membrane  tympanique/'  though  having  a  fissure  iu  the 
centre,  as  sufficient.  I  may  here  remark,  that  the  nerve  proceeding  from  the 
acoustic  vesicle  in  Cirripedes,  and  apparently  running  to  tne  splanchnic  nerve, 
may  easily  be  placed  in  connexion  with  the  antennular  nerves,  by  the  second 
plexus  (m)  in  ngs.  1  and  2,  pi.  27.  I  should  infer  from  Yon  Siebold's  remarks 
on  his  ampoule  volumineuse  in  the  higher  Crustacea,  that  my  acoustic  vesicle 
answered  to  the  labyrinth  in  higher  animals. 

f  The '  Report'  on  M.  Martin  St.  Angers  memoir  was  laid  before  the  Academy 
of  Sciences,  July  14,  1834,  so  that  i  suppose  it  was  read  previously  to  this 
date.  K.  Wagner's  paper  was  published  in  '  Muller's  Archiv,'  1834,  p.  467. 
Burmeister's  '  Beitrage  zur  Naturgeschichte  der  Rankenfiisser,'  was  puolbhed 
this  same  year,  1834 ;  so  thai  these  three  authors  published  almost  contem« 
poraueooaly. 
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stag's  horns,  with  the  extremities  a  little  enlarged :  a  figure* 
of  a  small  portion  from  Balanus  perforatus  is  given  in 
PL  25,  fig.  2.  It  is  quite  surprising  how  like  in  struc* 
ture  and  appearance  the  branching  ovarian  tubes  often  are 
to  the  testes  with  their  ducts;  but  the  latter  are  of  smaller 
diameter.  Two  main  ducts  generally  unite  just  before 
entering  the  broad,  often  reflexed,  end  of  the  vesicula 
seminalis :  in  Coronula  balaenaris^  however,  I  observed  four 
ducts  entering  this  receptacle.  The  two  vesiculse  seminales, 
lying  within  the  thorax  and  prosoma,  are  usually  very  long 
and  tortuous :  they  are  formed  of  a  thin  inner  tunic,  whim 
is  strengthened  by  thicker  reticulated  lines,  and  of  an  outer 
layer  of  transverse  fibres,  which  are  either  elastic,  or  probably 
muscular,  as  they  serve  to  expel  the  contents  with  force  when 
the  end  is  cut  off.  The  inner  tunic  is  prolonged  up  the 
probosciformed  penis,  at  the  base  of  which  the  two  vesiculas 
unite.t  The  contents  of  the  vesiculae  are  commonly  pulpy 
and  cellular;  and  from  the  cells  the  spermatozoa  are  de- 
veloped ;  soon  after  their  development,  they  are,  as  it  ap- 
pears,  expelled. 

I  have  seen  the  spermatozoa  in  Balanus  crenatus, 
per/orafi4»,  and  balanoides,  and  in  Chthamalua  stellatus. 
The  cells,  from  which  the  spermatozoa  are  developed,  and 
which  are  often  found  in  vast  numbers  within  the  vesiculfla, 
are  on  an  average  about  s^th  of  an  inch  in  diameter.  The 
spermatozoa  differ  remarkably  within  the  vesicula  of  the 
same  individual,  according  to  their  state  of  development.  I 
have  observed  in  B. perforatus  and  in  the  Chthamalus^  that 
the  shortest,  and  therefore,  I  presume,  the  youngest  (PI.  29, 
fig.  7,  a),  had  a  globular  head  with  no  projection  in  front :  as 
they  increased  in  size,  this  head  became  less  in  diameter, 
and  a  short  tapering  filament,  [a,  b,)  like  the  tail,  projected 
out  of  it.  This  anterior  filament  does  not  lie  in  exactly  the 
same  line  with  the  posterior  filament,  which  is  straight  as  an 
arrow.  In  Bal,  crenatus,  the  anterior  filament  was  ^th  of 
an  inch  in  length,  and  the  posterior  filament  ^^th,  giving  a 

♦  A  far  better  figure  is  given  by  Karstcn  {*  Nov.  Act.  Acad.  Oaes.  Nat 
Cur.'  1815,  PI.  20,  figs.  2,  3,  4),  but  under  tne  erroneous  supposition  thai 
these  organs  were  hepatic. 

f  In  Sonehoderma  aurita,  the  ducts,  as  shown  by  Burmeister  ('Bdtrage,'  Ae. 
tab.  ii,  fig.  1 7),  unite  half  way  up  the  probosciformed  penis. 
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total  length  of  ^^th :  in  the  longest  and  best  developed 
specimens  of  Chthamalus  atellatua^  the  nodular  enlargement 
v^as  much  elongated  and  spindle-shaped,  and  not  above 
half  the  diameter  it  had  in  the  earliest  stage ;  the  posterior 
filament  (measured  from  the  front  of  the  enlargement,  this 
consequently  being  included)  was  ^^th  in  length,  and  the 
front  part  only  ^th,  giving  a  total  length  of  ^ths  of  an 
inch.  These  observations  agree  pretty  well  with  Kolliker's;* 
but  this  author  states,  that  perfectly  developed  sperraa- 
tozoa  are  absolutely  without  any  nodular  enlargement:  if  this 
be  the  case,  I  have  never  chanced  to  see  the  spermatozoa  in 
their  perfect  condition.  Mr.  Bate,  also,  figiu*es  some  (PI.  29, 
fig.  7,  c)  in  this  state,  without  any  enlargement. 

The  probosciformed  penis  lies  adpressed  on  the  under  side 
of  the  thorax,  with  its  apex  generally  projecting  between  the 
first  and  second  pairs  of  cirri.  It  presents  the  same  ringed  or 
articulated  structure  as  in  the  Lepadidae :  it  arises  from  an 
unarticulated  projection  or  support,  which  also  forms  the 
posterior  border  to  the  anus.  This  support  often  terminates, 
as  first  observed  by  Poli,  in  a  very  sharp  point ;  but  this 
point  cannot  be  of  much  functional  importance,  for  though 
present  in  Balanus  baianoides,  it  is  absent  in  the  closely 
allied  B.  crenatus ;  in  Tubicinella  there  is  only  a  rudiment 
of  this  point ;  I  have  not  observed  it  in  any  member  of  the 
Chthamalinse.  The  strong,  transverse  and  longitudinal 
muscles  with  which  the  penis  is  furnished,  are  attached  to 
this  support.  The  apex  or  orifice  of  the  penis  is,  I  believe, 
invariably  surrounded  by  some  bristles.  Its  length  varies 
much,  according  to  its  state  of  contraction  or  relaxation; 
and  this  again,  I  believe,  is  dependent  on  the  condition  of  the 
male  secreting  organs.  In  a  small  specimen  of  Elminius 
modestus,  the  penis  was  actually  thrice  as  long  as  the  whole 
thorax,  including  the  prosoma :  in  PacAylasma  and  in  Oc- 
tomeris  anyuhsa,  the  penis  is  very  short,  being  equal  only 
to  once  and  a  half  the  length  of  the  pedicel  of  the  sixth 

*  'Annales  des  Soienees  Naioreiles,'  (2d  series),  torn,  xix,  p.  348.    KoUiker 
refers  ^'^  'v^'^'— '--'''  <v...va.  ^»  «k^  ..«»«  •nk;4w.f  ;•»  ixr;A<imrt.n«>.  <  a-^k:..  *  looe 
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(toL  Tiii,  2d  series,  1851),  the  spennatoeoa  of  Balamu  Manoidet,  peri 
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cirrus :  in  Ocfomeris  brunnea,  the  unarticulated  support  is 
much  elongated,  being  as  long  as  the  pedicel  of  the  sixth 
cirrus,  in  which  respect  this  organ  resembles  that  of  Ibla 
quadrivalvis,  and  of  no  other  Cirripede.  From  the  attach* 
ment  of  the  penis  at  the  posterior  end  and  on  the  under  side 
of  the  anus — from  the  position  of  the  caudal  appendages 
(where  such  occur)  over  the  anus — from  the  position  of 
these  same  appendages  in  the  pupa — and  lastly,  from  the 

fosition  of  the  papilla-like  penis  in  the  abnormal  Proteolepm^ 
infer  that,  homologically,  the  penis  is  situated  at  the  apex 
of  the  abdomen,  on  its  ventral  surface ;  and  that,  conse- 
quently, this  organ  cannot  be  considered  as  the  abdomen 
itself  in  a  modified  condition. 

Fefnale  Organs, — I  have  scarcely  anything  to  add  to  the 
statements  in  my  former  volume.  These  organs  consist  of 
the  true  ovaria,  or  glandular  bodies  seated  on  each  side,  not 
far  from  the  basal  edge  of  the  labrum ;  of  the  main  or  un- 
branched  ovarian  ducts;  and  of  the  (PL  25,  fig,  1,^)  ova- 
rian branching  tubes  and  ca^ca.  I  traced  distinctly  in  Ba-- 
lanus^  TetraclitUy  and  Corontda,  the  two  main  ovarian  ducts, 
running  from  within  the  prosoma  to  the  layer  of  inosculat- 
ing, branching,  ovarian  caeca*  which  overlie  the  basis.  In 
Coronula  diadeina  one  of  these  main  ducts  was  ^^Wi  of  an  inch 
in  diameter.  Though  I  traced  these  ducts  near  to  the  grape- 
like, glandular  masses,!  which  I  cannot  doubt  are  the  true 
ovaria,  \  did  not  succeed  in  tracing  them  into  actual  con- 
nection. As  in  the  Lepadidae,  these  ovarian  glands  lie  on 
the  sides,  near  the  basal  margin  of  the  labrum,  and  almost 
under,  but  rather  to  the  outside  of  the  antennular  nerves. 
The  branching  and  inosculating  ovarian  caeca  form  a  layer, 
which  corresponds  with  the  mass  filling  up  the  peduncle  in 
the  Lepadidae.  In  Tetraclita  they  do  not  cover  the  whole 
basis,  but  are  confined  to  the  circumference ;  they,  however, 

•  These  are  well  described  in  Lepas,  by  R.  Wagner,  in  '  Muller's  Archir/ 
1 834,  p.  467.  Von  Siebold,  1  observe,  refers  to  Burmcister  as  the  first  author 
who  discovered  the  ovarian  cseca  witliin  the  peduncle ;  1  had  thought  that  M. 
Martin  St.  Ange  had  a  prior  claim. 

f  J  hese  are  obscurely  figured  by  Karsten  (*  Nov.  Act.  Acad.  Caes.  Nat.  Cur., 
1845,  V\.  20,  fig.  \d)  as  salivary  glands ;  they  were  so  considered  by  Cuvier 
and  M.  Martin  St.  Ange :  I  may  observe  that  salivary  glauds  have  not  buen 
positively  recognised  in  any  Crustacean. 
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likewise  extend  np  between  the  two  layers  of  corium  round 
the  walls  of  the  shell,  and  chiefly  in  the  interspaces  be- 
tween the  depressor  muscles  of  the  opercular  valves.  In 
Chelonobia,  they  enter  between  the  radiating  septa  in  the 
thickness  of  the  walls :  in  Coronula  diadema,  they  extend 
from  over  the  basal  membrane  into  the  six  large  square 
chambers  (PL  16,  fig.  7,  v)  separating  the  radii  and  alse  :  in 
Tubicinella  they  are  confined  to  the  basis :  in  Xenobalanus, 
they  form  a  layer  over  the  basis  and  likewise  round  the  upper 
part  of  the  peduncle-like  body,  which  answers  to  the  shell  of 
other  sessile  cirripedes. 

As  after  the  most  careful  and  repeated  examinations  of 
various  Lepadidae,  I  was  convinced  that  there  were  no  ovi- 
ducts, so  I  have  come  to  a  similar  conclusion  in  regard  to 
the  Balanidae ;  the  ova  being  brought  to  the  surface,  by  the 
formation  of  a  new  membrane  round  the  sack  underneath 
them,  and  by  the  subsequent  exuviation  of  the  old  mem- 
brane. The  ova  are  united  together  by  a  most  delicate 
tunic  investing  each  egg ;  the  ovigerous  lamellae  being  thus 
fonned,  as  in  the  Lepadidae.  In  the  cases  of  Chthamalu% 
steUatas,  Balanus  balanoides^  and  Platylepas  decorata,  I  saw 
a  pair  of  very  distinct  but  fragile  lamellae.  In  Xenobalanus, 
the  two  ovigerous  lamellae  form  two  sub-cylindrical  packets, 
pointed  at  their  lower  ends  and  often  cohering.  There  are 
no  ovigerous  frsena,  for  the  attachment  of  the  lamellae ;  the 
ova  being  suflBciently  well  retained,  as  it  would  appear,  by 
the  well-closed  shell.  I  have  elsewhere  stated  my  full  belief 
that  it  is  the  ovigerous  fraena  which  have  been  metamor- 
phosed into  the  branchiae  of  the  Balanidse.  Most  sessile 
cirripedes  breed  when  very  young;  and  I  have  every  reason 
to  believe  that  they  breed  several  times  in  the  year.  The 
ova  are  ovate,  and  vary  in  length  from  ^th  of  an  inch  in 
Chthamalus,  to  ^th  in  some  species  of  Balanus,  in  which 
this  greater  length  was  owing  to  a  more  elongated  shape, 
— up  to  ^ggth  in  some  other  species  of  Balanus.  The  ova 
are  wonderfully  numerous,  especially  in  the  genus  Coronula. 

I  may  here  mention  the  singular  case  of  some  elongated 
specimens  of  BcUantis  balanoides,  from  Tenby,  in  South 
Wales:  some  of  these  presented  nothing  abnormal;  but  in 
no  less  than  seven  specimens,  the  two,  three,  or  four  [)08ten 
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rior  pain  of  ciiri,  mihet  on  one  or  both  lidet,  mtn  in  m 
■InuMt  nidimnitarT'  conditioi),  lietnf;  of  ttnill  nxe  and 
bftviug  ft  tihnitik  and  WAsti-d  ii]i]M«niii<rc.  In  lix  out  of 
thcae  ■oren  fliMxitncna,  ttie  pmbuKifuntici)  pctiia  wu  quite 
■bort  and  RDnipllr  truncntcd,  as  if  fruni  abortion.  Uj 
cutting  off  tlw  iniimtrO  r|)cs,  and  cleaning  tbe  csteniu 
tintw.  I  ajtcvrlninf^  that  it  was  impurfonitfl,  appamilljr  ID 
all  the  caaci,  ami  I  am  certain  of  this  fact  in  pcveral  of  tho 
caacs.  In  three  of  the  siicriuicna,  I  cKsniincd  the  vcAcula 
.aeminalcs ;  in  one,  I  found  Huniu  sjiennataioa.  but  oohering 
togHhcr  in  n  |irtriiltAr  ninnnrr ;  in  tlw  sccund,  tliorc  were  do 
upcnnntoxoa  I  and  in  thv  third,  the  vcnicnlir  wcro  ahrunlc, 
em^My,  and  (juitc  nidinii'ntnry  in  size.  .So  thut  thntc  three 
iadifidiuiU  rrrtainly  mutd  not  have  ioipa-giialcd  their  own 
'  Pi  nevcrthcles*.  within  tiie  shell  of  tbeae  very  three,  tbt*ni 

I  iwrfcrtlr  di-vcloped  larvio:  I  am  led  to  cftnchidc  rruiu 

fllb  fart,  that  adjoining  B|trciniena  in  a  peifcct  conditvoii  had, 
by  nicanH  of  Ihc-ir  long  |)nili»scif»nned  {leuia,  cfTt-ctcd  the 
fecundation  of  their  imgicrffct  neighlwun.  1  need  only 
further  add,  that  nniiie  out  of  the  above  Din  8[M!ciiucna,  wito 
more  or  Inu  almrtrd  cirri  and  imperforate  male  organa, 
were  infoitcd  br  a  peculiar  parasite,  allied  to  Bopynii,* 
and  tbat  tbete  spcuoiciia  did  not  contain  ova. 


JUffamorpioiet  and  Homclegiet,  ikrot^oat  Ue  Order  q^ 
7%oraeica. 

In  my  former  volume,  tho  metamorphoses  were  deacribed 
luider  three  prinrinal  stogea  or  Iteads ;  but  whether  tbeae 
three  included  all  the  main  changes,  1  was  then  hardly  alila 
to  conjectum.  But  now  1  have  reaaon  to  Iwltove  tbat  anob 
is  tbo  cue,  for  in  the  gentn  Crii'ptojihialus,  bdonging  to 
the  Abdominalia,  the  whole  course  of  the  mctanioqihueis, 
from  tlw  egg  to  the  pupa,  takes  place  within  the  sack  of  tbo 
parent ;  and  I  found,  when  having,  on  tbe  coast  of  South 
America,  numerous  specimens  to  examine,  that  the  egg-Uko 
brvK  tl'l-  >4,  tig.  15 — 1$}  could  be  natunlly  gnnped  into 
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two  main  stages,  bat  with  many  transitional  intenuediate 
grades  (answering  to  the  successive  moults  in  the  first 
stage  of  ordinary  larvae),  before  they  passed  into  the  third 
or  pupal  stage.  And  the  first  two  stages  in  these  egg-like 
larvae  of  Cryptophialus,  clearly  seem  to  correspond  with 
the  first  two  stages  in  ordinary  larvae;  for  in  both  the 
chief  changes  are,  the  shortening  of  the  terminal  projection 
— the  increase  in  size  and  approximation  on  the  ventral 
surface  of  the  anterior  horns  or  cases  for  the  antennae — and 
the  compression  of  the  whole  body.  In  all  members  of 
the  Thoracica,  the  metamorphosis  seems  to  run  a  remarkably 
uniform  course.  The  larva  in  the  first  stage  undergoes 
several  moults  and  slighter  changes — how  many  is  not 
known — before  arriving  at  its  second  main  stage,  which 
has  been  observed  only  in  one  single  instance ;  and  judging 
from  Cryptophialus,  this  second  stage  passes  abruptly  by 
one  moult  into  the  pupal  stage ;  and  this,  certainly,  passes 
abruptly  into  the  Cirripedial  or  mature  stage. 

Larva,  first  stage. — ^The  larvae  in  this  stage  are  known, 
amongst  the  Balanidae,  in  Balanus,  Pyrgoma,  Coronula, 
Platylepas,  and  Chthamalus ;  and  these  genera  include  all 
the  principal  forms.  Amongst  the  Verrucidae  they  are 
known  in  its  one  genus,  Verruca.  Amongst  the  Lepa- 
didae,  in  Scalpellura,  Ibla,  Alcippe,  Lepas,  Conchoderma, 
&c. ;  and  in  all  these  genera  the  larvae  present  no  im- 
portant difierence — hardly  any  difference  which  could  be 
viewed  as  generic,  were  these  larvae  independent  animals, — as 
may  be  inferred,  chiefly,  from  Mr.C.  S.  Bate's  descriptions.* 
The  abstract  given  in  my  former  volume  was  not  accompa- 
nied by  any  illustrations,  and  I  have  consequently  here  given 
(PI.  29,  fig.  8),  a  view  of  the  larva,  in  the  first  stage  before 
moulting,  of  Scalpellum  vulgare :  the  natatory  legs  are  not 
drawn  with  accuracy,  only  the  relative  position  of  the  several 
organs  having  been  carefully  attended  to.  1  have  also  had 
copied  from  Mr.  Bate's  memoir,  a  figure  of  the  larva  (PI.  29, 
(fig.  9)  of  BalanuB  balanoidee,  in  its  first  stage,  before 
moulting,  with  its  ventral  surface  exhibited ;  and  another 
figure  (with  a  few  trifling  alterations  made  after  examining 

♦  'Annals  and  Magazine  of  Natural  History/  vol.  viii  (2d  series),  1851, 
Platee  6,  7,  and  8. 
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specimens  most  kindly  sent  me  by  Mr.  Bate)  of  the  larva  of 
Chthamalus  stellatus  (fig.  10),  in  its  first  stage,  but  after 
moulting  once.  It  should  be  observed  that  Mr.  Bate  has 
given  a  drawing  of  the  larva  of  this  latter  cirripede,  in  the 
first  stage,  before  moulting ;  and  it  does  not  differ  essentially 
from  that  just  referred  to  (fig.  9),  of  B.  balanotdes^  but  is 
rather  more  fully  developed.  These  drawings  suffice  to  show 
the  character  of  the  larvae  in  the  first  stage,  both  before  and 
after  the  first  moult,  and  even  after  the  second  moult, 
throughout  the  Order  of  Thoracica.  The  larvae  some- 
times undergo  their  first  moult  within  the  sack  of  their 
parent,  as  I  have  been  informed  by  Mr.  Bate,  and  as  I  have 
observed  in  Coronula. 

I  will  now  make  a  few  remarks  on  these  larvae  in  the 

.  first  stage,  before  and  after  the  first  moult,  supplemental  to 

i  those  in  my  former  volume.     Their  shape  is  oval,  and  the 

whole  dorsal  surface  is  evidently  covered  by  a  carapace.  It 
is  remarkable  that  the  body  exhibits  no  distinct  articula- 

!j  tions;  those  given  by  Goodsir*  being  certainly  erroneous. 

\  Commencing  at  the  anterior  extremity,  the  eye  varies  con- 

siderably in  the  state  of  its  development ;  in  Platylepas  de^ 
corata  it  is  nearly  circular,  and  in  most  of  the  specimens 
very  distinct;  whereas  in  the  allied  Coronula  bizlanaris, 
before  the  first  moult,  it  is  very  imperfect,  but  afterwards 
square  and  of  considerable  size.  In  Balanus  elongaius^  in 
the  immature  larvae  dissected  out  of  the  egg,  the  cellular 
matter  which  was  in  process  of  conversion  into  the  eye, 
formed  a  transverse  band,  obscurely  divided  into  two  por- 
tions, and  this  seems  to  indicate  that  the  single  eye  is  in 
fact  formed  by  the  confluence  of  two  eyes.  In  Scalpellum  vul- 
gare,  this  heart-shaped  eye  lies  between  a  V-shaped  muscle, 
the  nature  of  which  I  cannot  understand,  and  which  has  not 
been  represented  in  (PI.  29,  fig.  8,  a).  1  need  only  further 
add,  that  in  Chthamalus  stellatus,  after  the  first  moult,  the 
eye  exhibits,  in  specimens  sent  me  by  Mr.  Bate,  some  ap- 
pearance of  tending  to  become  double. 

Arising  posteriorly,  to  the  eye,  we  see,  in  ScalpeUam  tw/- 
gare,  a  pair  of  minute  curved  horns  (i')»  directed  back- 

*  « Edinburgh  New  Philosophical  Journal,'  July,  1843,  PI.  3,  4. 
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wards ;  and  within  these  horns  I  distinctly  saw  an  articulated 
organ.  These  horns  are  difficult  to  be  distinguished,  and 
probably  could  not  be  made  out  previously  to  the  first  moult^ 
in  any  larva  of  less  size  than  that  of  Scalpellum  vulgare. 
But  after  the  first  moult,  Mr.  Bate  has  seen,  in  two  species 
of  Balanus,  in  Verruca  and  in  Chthamalus  (fig.  10,  d),  a  pair 
of  articulated  organs,  in  this  same  position,  evidently  now 
forming  antennae,  and  directed  anteriorly,  and  free  from  any 
envelope.  It  is  somewhat  important,  as  we  shall  presently 
see,  to  bear  in  mind  that  these  antennae,  first  appear  within 
an  envelope  or  horn ;  and  that  I  detected  that  they  included 
an  articulated  organ,  before  I  had  heard  of  Mr.  Bate's  ob- 
servations. These  antennae,  from  their  smaU  size,  from  being 
seated  internally  with  i*espect  to  the  horns  containing  the 
other  pair  of  antennae,  and  from  the  position  which  the  latter 
assume  in  the  later  stages  of  the  larva,  I  believe  to  be  the 
first  or  anterior  pair.  Their  position  in  appearance  poste- 
riorly to  the  large  lateral  horns,  containing  the  second  pair 
of  antennae,  is  probably  due  to  the  anterior  cepliaUc  seg- 
ments having  been  driven  inwards,  the  truncated  outline 
of  the  front  of  the  head,  and  hkewise,  probably,  the  position 
of  the  mouth  between  the  bases  of  the  natatory  legs  being 
thus  caused. 

In  this  same  larva  of  Scalpellum  vtdgare^  within  the  great 
lateral  horns  just  alluded  to  (fig.8,c),  filiform  organs,  support- 
ing rows  of  spines,  could  be  distinguished;  and  these  appeared 
to  me  to  be  antennae.  These  horns  or  cases  resemble  in 
structure  the  smaller  pair  just  described;  they  arise  from 
the  ventral  surface,  and  can  hardly,  therefore,  be  considered 
as  prolongations  of  the  carapace.  After  the  first  moult 
(fig.  10,  c)  they  are  seen  to  have  increased  much  in  length : 
in  some  cases  they  are  of  considerable  length  before  the  first 
moult,  as  in  Lepas :  in  the  Balanidae  they  seem  to  be  gene- 
rally shorter  than  in  the  Lepadidae ;  but  in  Balanus  elon- 
gatua  I  found  them  one  third  of  the  entire  length  of  the 
animal.  Whilst  within  the  egg,  these  horns  ai*e  adpressed 
laterally  to  the  body,  and  so  point  posteriorly ;  afterwards 
they  project  rectangularly  from  the  sides,  or,  as  in  Scal- 
pellum vulgare^  are  directed  somewhat  anteriorly.  As  in 
the  larvae  of  all  ordinary  Crustaceans,  as  yet  known,  the  a"* 
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lautuB  are  MDoagftt  the  eariiat  devdoped  organ* ;  and  u 
the  Ar*t  pair  of  natatocy  legs  (Fl.  39.  figt.  a — lO.r)  in 
theao  Cirripediol  Inn-K,  might  n  vcn*  nnturalljr  be  (bought 
to  bo  antcntUD  (as  bos  Iteen  remarknl  (o  mc  hy  Mr.  Dann), 
both  frrnn  their  stnicltire  and  from  their  ptrntioD  a  littlo 
antetiorij  to  the  mouth,  1  am  well  aware  that  to  proie  bit 
view  correct,  nnniety,  that  titew  horns  ore  the  Mcund  pur 
ofontenmciD  proceuofformaibn,  it  is  not  sufllcient  numy 
lu  have  tnm  otgatu  ruaembting  antcnns  within  than ;  nor 
it  it  suflicient  to  advance  the  strictly  analogical  (act  of  the 
firat-tncntiotied  pair  of  anlcnme.  which  in  ScalpeUum  in- 
disputably appear  in  thiir  earliest  wmdiliun  within  an  en- 
velope or  horn.  Further  cvidenre  it  m|iiirpd,  and  this  » 
presented  iu  Crypluphialiu,  in  wliirh  the  bteral  bomi  of 
the  egg-likc  Inrva.  in  iU  first  ttagv  (h.  24,  fig.  10),  can  be 
aetually  folUiwed  st«.'p  by  step  uutil,  in  the  accoud  stags 
(fig-  17),  just  before  paning  into  the  pupa,  the  boms  an 
•eco  to  have  become  larger  and  more  nearly  Approximated 
to  each  other  <m  the  ventral  Hurfnee  ;  and  whiUt  in  this  oon- 
dition,  I  aevenil  limes  dissected  out  the  prehensile  nuteniiB 
of  the  future  pupa  with  cvfry  eAaractft  per/nt/ji  rrcoynuaUr. 
Hence  I  cannot  doubt  that  in  (be  lorvie  of  Ciniitcdca  the 
law  of  dcvcliipmenl  is,  thai  in  lbi.-ir  vcn*  earliest  coouitiou,  tbe 
•mall  first  pair  of  antenmi'  are  enclosed  in  catcs  ;  and  that 
tbe  large  second  pair  reiuain  thus  enveloped  untd  tbe  pupal 
stage,  lliis  ooncluiion,  we  shall  immediately  sec,  is  in 
hannoay  with  the  late  development  of  tbe  succeeding 
append^es  or  organs  of  the  moutii,  which  certainly  do  not 
^ipear  in  the  fint  lanal  stage,  and  ore  not  known  to 
appear  even  till  after  tbe  final  metamorphosis.* 

Tbe  mootb  it  more  or  less  prohosciformed  (PL  29. 
figs.  ^ — 10,^.  diflcfing  oonsiderauly  in  this  respect  in  dif- 
ferent species  of  tbe  Lepadids ;  anu  this,  prolmoly,  b  due 
to  tbe  Urva  being  bora  in  a  toore  or  less  maturv  cundition. 
Ita  enact  postton  likewise  varies,  for  it  ariacs  either  between 
the  fint  oraecood  pain  of  oatatorjr  legs.    It  ia  known,  from 

•  AModbc  la  IL  }>4r.  ('Aasiln   d«   aaeMw  NalueUM,-  M  Mtii^ 
L  sii,  |k  M}  ia  tht  Ivra  of  Um  ■McmroM  CMidm,  tlw  MUlon  ii^i 

"lilmor  pari*  (if  tk«  DMMlhi  MtWia  onijaMjrUrM- 


ika  fwlrririr  tad  uf  ik«  huAj,  m  hm  naatkM*  Inn  mffomi. 
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Mr.  Bate's  observations,  to  have  the  power  of  movement. 
It  is  directed  posteriorly,  the  oesophagus  extending  ante- 
riorly; both  these  directions  being  the  same  as  in  the 
mature  cirripede.  Certainly  during  these  early  stages  there 
are  no  jaws  or  gnathites ;  but  the  margin,  answering  to  the 
labrum,  is  furnished  with  some  short,  thick,  sharp  spines, 
and  with  hairs.  In  Scalpellum  vulgare  the  orifice  of  the 
oesophagus  seems  to  lie  rather  beneath  the  upper  prominent 
spinose  edge,  which,  as  just  remarked,  probably  answers 
to  the  labrum ;  but  this  is  one  of  the  species  in  which  the 
probosciformed  mouth,  at  least  before  the  first  moult,  is  not 
much  developed. 

We  come,  now,  to  the  three  pairs  of  natatory  legs :  the 
first  (PI.  29,  figs.  8 — 10,^)  has  throughout  the  order  only 
one  ramus,  whereas  the  two  succeeding  pairs  (/,^)  are 
biramous.  I  must  here  remark  that  the  straight  and  strong, 
and  the  curved  plumose  spines,  with  which  these  limbs, 
-after  the  first  moult,  become  furnished,  now  appear  to  me 
as  more  probably  prehensile,  rather  than  masticatory  as  I 
imagined  in  my  former  volume.  That  these  spines  are 
important  organs  to  the  larvae  I  do  not  doubt.  With 
regard  to  the  homologies  of  these  three  pairs  of  limbs,  my 
first  impression  was  that  they  were  the  mandibles  and 
the  two  pairs  of  maxillae  in  their  earliest  condition ;  but  I 
consider  this  view  as  quite  untenable,  for  several  reasons ; 
viz.,  the  wide  interval  between  their  bases  and  the  mouth 
itself, — the  somewhat  variable  position  of  the  mouth  with 
respect  to  the  legs, — and  the  position  which  the  latter 
occupy  in  the  second  larval  stage.*  A  far  more  tenable 
view  is  that  these  three  pairs  of  legs  are  the  three  pairs  of 
maxillipeds,  in  their  earliest  condition,  in  accordance  with 
the  view  of  M.  Joly f  on  the  nature  of  the  three  very  similar 
pairs  of  natatory  legs  in  the  larva  of  Caridina,  a  macrourous 
Crustacean.     Bat,  in  Cirripedes,  the  three  pairs  of  natatory 

*  Mr.  Dana,  moreofer,  has  raaarked,  (^Cmtaoea:  Uaited  Statea  Exfikmi^ 
ExpeditioD,'  p.  13S6),  "  that  he  knowiof  no  iDstaiiee  of  a  mandiUe  hfcwnitif  ao 
completely  a  le^  aa  to  loae  whollj  the  wandihnhr  fnaeiMMi  eves  %£  iU  mad 
portion." 

t  'Annales    des   Scienoea  NatnreOea,'  3d  aeriet,  ton.  xiz,  IMI 
M.  JoW 's  obsenratknis  were  siade  am  the  CandiBa.    I  owe  to  the  0 
neas  of  Mr.  C.  Spence  fiate,  ao  examiaatm  of  aoaK  larm  gf  th»M 
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legs,  in  the  larva  in  the  first  stage,  are  apparently  the  very 
same  as  the  first  three  pairs,  in  the  larva  in  the  second 
stage,  and  in  the  pupa.  And  in  the  pup^  the  first  three 
pairs,  which  certainly  correspond  with  the  first  three  pairs 
of  cirri  in  the  mature  animal,  seem  to  me,  for  reasons  pre- 
sently to  be  assigned,  to  be  the  second,  third,  and  fourth 
thoracic  limbs.  Hence  I  am  led  to  the  conclusion  that 
the  first  pair  of  legs  in  the  larva  in  the  first  stage,  are 
homologically  the  second  thoracic  (answering  to  the  third 
pair  of  maxillipeds  in  the  higher  Cnistaceans),  and  that  the 
two  succeeding  pairs  are  the  third  and  fourth  thoracic  limbs ; 
to  be  succeeded,  in  the  pupal  stage,  by  the  fifth,  sixth,  and 
seventh  thoracic  appendages. 

Lastly,  behind  the  natatory  legs,  on  the  ventral  surface, 
(PI.  29,  figs.  8,  9, 2),  the  body  is  much  produced,  and  ter- 
minates in  a  homy  fork,which,  after  the  first  moult  (fig.  10,  i), 
becomes  much  elongated.  Anteriorly  to  this  fork,  on  the 
ventral  surface,  there  is  another  fork  (/),  and  again  above 
this  I  could  distinguish,  in  Chthamalus  atellatus^  after  the 
first  moult,  another  fork  (m),  or  at  least  a  pair  of  short  thick 
spines.  From  the  structure  of  the  forked  abdomen  in  the 
known  larvae  of  the  Podophthalmia,  I  presume  that  this 
portion  of  the  body  is  the  abdomen  of  the  young  Cirripede, 
but  it  is  not  at  all  plainly  articulated.  After  the  first  moult, 
the  posterior  end  of  the  carapace  [h),  which  is  always  pointed, 
becomes  much  elongated  and  serrated  on  both  sides  ;*  re- 
minding one  of  the  structure  of  the  carapace  of  the  so-called 

Hippolyte  variaM,  and  I  found,  on  dissection,  the  view  of  M.  Jolj,  that  the 
three  pairs  of  natatory  Ic^  are  the  maxillipeds,  so  far  strongly  confirmed,  that 
they  followed  closely,  with  equal  intervals,  the  mandibles  and  two  pairs  of 
maxillae.  The  first  pair  of  natatory  legs  in  Caradina,  ui  its  earliest  oonditioB 
within  the  egs,  is  uniramous,  like  the  first  pair  in  the  larvse  of  Cirnpodea. 
There  is  one  fact  which  seems  rather  strongly  opposed  to  the  view  ofthese 
three  pairs  of  legs  in  the  larvae  of  the  macrourous  Crustaceans  beiiig  the 
maxillipeds,  wbich  is  that  Capt.  Du  Cane  ('Annals  of  Nat.  Hist.,  1838,  vol.  ii, 
pi.  6,  and  7)  observed  only  three  pairs  of  limbs  in  process  of  formation  pos- 
teriorlv  to  the  first  three  pairs,  whereas  there  should  be  found,  in  accordance  with 
M.  Jol/s  view,  five  pairs,  ».  e.  all  five  pairs  of  ambulatory  legs.  This  one  fact 
countenances  the  view,  which  I  hold  on  the  nature  of  the  legs  in  the  larw 
of  Cirripedes  during  their  early  stages,  namely,  that  they  arc  the  second,  third, 
and  fourth  thoracic  limbs,  to  be  succeeded  by  only  three  additional  pairs. 

♦  I  suspect  ihat  the  account  given  by  Goodsir  ('Edinburgh  New  PhIL 
Journal,'  184^)  of  the  posterior  {)oints  of  the  carapace  and  abdomen  in  the 
larva  of  a  Balauus,  is  not  quite  accurate. 
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Zoea,  or  larva  of  certain  Podophthalmia.  Situated  under 
this  posterior  prolongation  of  the  carapace,  there  is  a  swelling 
{n,  with  long  hairs  on  both  sides)^  which  apparently  lies  on 
the  dorsal  surface  of  the  spinose  and  forked  abdomen; 
here,  when  the  larva  is  compressed,  the  cellular  and  oily 
contents  of  the  body  burst  forth ;  and  I  suspect  that  this 
swelling  is  the  anus^  for  it  is  known  from  the  researches 
of  Rathke,*  that  the  anus  in  the  higher  Crustaceans  opens 
during  the  earliest  periods  dorsally. 

Zarvaj  second  stage, — I  have  given,  from  Burmeister,t 
a  lateral  view  (PI.  30,  fig.  1)  of  the  one  single  specimen,  ever 
observed  of  a  larva  in  this  stage,  belonging,  as  is  supposed,  to 
the  genus  Lepas.  The  carapace  has  now  greatly  altered  its 
character.  The  two  fleshy  projections,  as  so  called  by  Biu*- 
meister,  by  which  the  larva  adhered  to  the  sea-weed,  were 
supposed  by  this  author  to  include  the  great  prehensile  an- 
tennae of  the  pupa ;  from  my  observations,  already  alluded 
to,  on  the  two  projections  (PI.  24,  fig.  17)  in  the  closely  ana* 
logons  egg-like  larva,  in  the  second  stage,  of  Cryptophialus, 
by  which  it  also  adheres,  I  have  not  the  least  doubt  that  this 
is  the  case.  The  small,  internal,  and  anterior  pairs  of  an- 
tennae, are,  as  it  would  appear,  now  aborted.  The  eye,  accord* 
ing  to  Burmeister,  has  commenced  becoming  double;  but  the 
two  approximate  eyes  are  not  as  yet  compound.  The  mouth 
is  probosciformed  (m),  and  does  not  differ  much  from  its 
condition  in  the  first  stage ;  no  gnathites  were  observed  by 
Burmeister,  and  they  could  not  be  expected  to  be  present, 
for  they  are  not  found  even  in  the  pupa.  The  mouth,  which 
in  the  larva  in  the  first  stage  difiei-s  in  different  genera,  in 
being  more  or  less  advanced  forward,  here  stands  some  way 
anteriorly  to  the  natatory  legs,  as  in  the  pupal  condition. 
The  first  pair  of  legs  is  uniramous,  and  the  two  other  pairs 
biramous ;  this  fact,  together  with  the  number  of  the  legs 
in  this  second  stage  being  still  three,  and  their  structure  being 
not  very  different,  leaves  little  doubt  on  my  mind  that  we 
here  have  the  same  three  pairs  as  during  the  first  stage. 
The  abdomen  has  become  much  shortened,  but  still  space 
is  left  for  the  development,  in  the  pupa,  of  the  three  pos- 

•  '  ADnales  des  Scienc.  Nat.,*  torn,  xx,  p.  451. 

t  *Beitrage  zur  Naturgeschiclitc  der  Rankenfusser/  tab.  1,  figs.  3,  4. 
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terior  pairs  of  legs.  I  may  here  remark  that  in  the  pupa  the 
anterior  natatory  legs  have  become,  like  the  others,  biramous ; 
but  yet,  as  it  were  for  the  purpose  of  showing  their  meta- 
morphosis from  the  uniramous  legs  of  the  earlier  stages, 
they  have  their  bristles  arranged  rather  differently  from 
those  on  the  succeeding  five  pairs  of  legs. 

Larva  in  the  third  or  pupal  Btage. — I  have  given  a  lateral 
view  of  the  pupa  of  Lepas  amtralis  (Pi.  30,  fig.  2),  illua- 
trative  of  the  description  in  my  former  volume :  the  spe- 
cimen is  drawn  as  if  transparent,  and  it  was  to  a  certain 
extent  thus  rendered  by  boiling  in  caustic  potash.  A 
sketch  of  the  position  of  the  young  Cirripede  within  the 
pupa,  was  made  by  the  camera.  At  first  the  drawing  will 
perhaps  hardly  be  comprehended :  the  darker  shaded  por- 
tion to  the  left  of  the  letter  {fi)  shows  the  extent  of  the 
sack,  with  the  included  thorax  and  natatory  legs  of  the 
pupa :  to  the  right  of  the  same  letter,  if  we  do  not  con- 
sider the  young  included  Cirripede,  the  only  organs  dis- 
tinguishable in  the  mass  of  cellular  and  oily  matter,  are  the 
alimentary  canal,  the  cement-glands  (/),  t.  e.  the  incipient 
ovaria,  and  the  cement-ducts  {t')  which  enter  the  antennae. 
A  view  is  also  given  (fig.  4)  of  the  ventral  surface  of  the 
pupa ;  and  a  transverse  section  (fig.  7)  of  the  carapace,  taken 
close  to  the  eye-apodemes.  On  comparison  with  the  larva 
in  the  second  stage,  the  changes  in  external  appearance  and 
structure  are  not  very  great;  the  prehensile  antennae  are 
freed  from  their  cases ;  the  two  eyes  stand  further  apart ; 
the  three  posterior  pairs  of  legs  have  been  developed,  and 
a  small  abdomen  has  become  distinctly  separated  from  the 
thorax.  Before  proceeding  to  make  a  few  additional  remarks 
and  corrections  to  my  former  description  of  the  pupa^  it 
will  be  advisable,  on  account  of  the  importance  of  the  sub- 
ject, to  discuss  the  homologies  of  the  limbs. 

From  the  presence  of  eyes  and  of  two  pairs  of  antennae 
in  the  larva,  during  its  earlier  stages,  the  front  of  the 
head  consists,  in  accordance  with  all  analogy,  of  three  seg- 
ments ;  the  mouth,  likewise,  from  being  formed  of  threie 
gnathites  (which  can  be  detected  by  dissection  in  the  pupal 
state),  consists,  also  in  accordance  with  all  analogy^  of 
three  segments,  making  altogether  six  segments— on  the 
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nature  of  which  I  apprehend  no  objection  will  be  raised. 
In  two  out  of  the  three  orders  into  which  Cirripedes  may 
be  divided,  the  mouth  is  succeeded,  in  the  adult  animal,  by 
eleven  most  distinct  segments ;  of  which  the  first  (t.  e,  the 
seventh  cephalic)  differs  from  the  succeeding  seven  thoracic 
segments ;  and  these  seven  again  differ  from  the  three  ab- 
dominal and  terminal  segments.  Hence  it  must  be  ad« 
mitted  that,  as  far  as  the  cephalo-thorax  of  the  archetype 
Cirripede  is  concerned,  it  consists,  like  that  of  the  archetype 
Crustacean,  of  fourteen  segments,  of  which  eight  succeed  the 
first-named  six  that  form  the  mouth  and  front  of  the  head ; 
and  that,  with  the  three  abdominal  segments,  there  are  alto- 
gether seventeen  segments.  -  In  the  order  Thoracica,  however, 
which  includes  all  common  Cirripedes,  both  in  the  pupa  and 
in  the  mature  animal,  only  six  thoracic  segments  with  their 
appendages,  succeed  the  mouth,  two  having  been  lost ;  and 
the  question  arises  which  are  these  two,  whether  the  seventh 
and  eighth,  or  the  thirteenth  and  fourteenth  {i.  e.  the  two  ter- 
minal thoracic)  segments;  for  there  is  no  reason  to  suspect  any 
other  segments  of  having  disappeared.  In  my  former  volume, 
I  inferred,  without  sufficiently  entering  into  my  reasons,  that 
it  was  the  seventh  and  eighth,  i.  e.  the  last  cephalic  and  first 
thoracic  segments,  which  had  disappeared ;  but  I  now  find 
that  Mr.  Dana*  believes  that,  in  ordinary  Crustaceans,  the 
abortion  of  the  segments  with  their  appendages  almost 
always  takes  place  at  the  posterior  end  of  the  cephalo- 
thorax.  Nevertheless,  after  due  deliberation  and  fresh  exa- 
mination of  the  pupa,  I  must  retain  my  former  opinion, 
that  it  is  the  last  cephalic  and  first  thoracic  segments  which 
have  either  coalesced  with  the  others,  or  wholly  disappeared. 
In  the  pupa,  the  mouth,  although  functionless,  has  its  place 
most  plainly  marked  by  being  slightly  prominent,  and  by 
the  presence  of  a  sort  of  labrum  and  of  a  shrivelled  oeso- 
phagus, round  which  latter  the  gnathites  and  the  new  oeso- 
phagus of  the  futiure  young  cirripede  are  in  process  of 
formation.  Now  between  the  mouth  of  the  pupa  and  the 
first  pair  of  natatory  legs,  there  is  a  space  of  membrane, 
equalling,  when  stretched  out,  the  three  succeeding  thoracic 
s^ments  in  length  and  breadth :  this  interspace,  I  conceive, 

*  'Crustacea:  United  States  Exploring  Expedition,'  p.  22. 


112  BALANIDA. 

must  have  some  bomological  signification ;  here  then  we 
have  at  least  an  appearance  of  the  abortion  of  appendages ; 
whereas,  at  the  posterior  end  of  the  cephalo-thorax,  no  such 
appearance  is  presented.  Moreover  this  interspace  of  mem- 
brane is  divided  nearly  in  the  middle  by  a  most  conspicuous 
fold,  which,  on  the  view  here  adopted,  would  mark  the  sepa- 
ration of  the  seventh  (cephalic)  from  the  eighth  (thoracic) 
segment ;  and  the  interspace  and  fold  are  thus  simply  ex- 
plained. Lastly,  I  have  shown,  in  the  Introduction  (p,  1 8), 
that  the  first  and  five  succeeding  pairs  of  cirri  of  the  mature 
Cirripede  present  certain  small,  but  significant,  resemblances 
in  structure  and  in  the  origin  of  their  nerves,  with  the  outer 

1)air  of  maxillipeds  and  with  the  five  pairs  of  ambulatory 
egs  in  the  Podophthalmia ;  which  resemblances  are  all 
futile,  if  the  cirri  belong  to  the  7th,  8th,  9th,  10th,  11th, 
and  12th  segments  of  the  cephalo-thorax,  or  those  imme- 
diately succeeding  the  mouth ;  but  are  full  of  meaning,  if 
the  six  pairs  of  cirri  belong,  as  I  believe,  to  the  9th,  10th, 
11th,  12th,  13th,  and  14th  segments,  or  the  six  posterior 
segments  of  the  cephalo-thorax. 

Before  commencing  on  details,  I  may  premise  that  I  have 
examined  the  pupa  of  Lepaa  australia,  pectinata,  fasci- 
adarisy  and  anatiferay  of  Conchoderma  virgata^  partially  of 
Dichelaspia  Warwickiiy  of  Ibla  quadrivalvi^,  and  of  Jlcippe 
lawpas;  and  in  the  Balanidae,  oi  Balanus  balanoides  and 
llameri.  In  the  pupae  of  all  these  genera  there  is  a  most 
close  general  agreement  in  structure,  excepting  in  minute 
details :  1  was  surprised  to  find  exactly  the  same  slight  dif- 
ferences in  the  spines  on  the  first  pair  of  natatory  legs,  as 
compared  with  the  succeeding  pairs,  in  Tialanm  Humeri^ 
as  in  Lepas.  The  'abdomen  and  caudal  appendages  of  the 
pupa  in  the  abnormal  Alcippe,  as  we  shall  presently  see, 
offer  the  only  marked  exception  to  this  uniformity  of  cha- 
racter throughout  the  Thoracica.  The  outUne  of  the  cara- 
pace or  shell  is  usually  not  so  blunt  at  the  anterior  end,  as  in 
the  pupa  of  Lepas  amtralis  (PI.  30,  fig.  2) ;  more  commonly 
the  shape  is  that  of  the  pupa  of  Alcippe  (PL  23,  fig.  16), 
In  Lepan  peclinata  the  two  posterior  ix)ints  of  the  carapace 
are  produced  into  two  short  spines.  The  surface  of  the 
carapace  in  L.  auxfralis  is  lined,  as  represented  in  fig,  4 : 
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the  colour  of  this  species  when  alive  was  blue  :*  in  L./aaci- 
cularia  the  surface  is  punctured :  in  L.  pectinata  it  is 
marked  with  curious  points  of  various  shapes,  often  star- 
shaped,  in  parts  reticulated,  and  confluent  along  the  dorsal 
margin,  and  in  parts  lined:  in  B,  baJanoidea  it  is  very 
obscurely  punctured,  and  in  B.  Bameri  the  punctures  pass 
into  lines.  The  whole  of  what  is  externally  visible  consists 
of  the  carapace,  for  this  is  produced  not  only  backwards,  so 
as  to  enclose  the  thorax  and  abdomen  with  their  appendages, 
but  also  forwards,  so  as  to  overhang  the  whole  front  of  the 
animal ;  and  the  prehensile  antennae,  in  Lepas,  Ibla,  Bala- 
nus,  and  probably  in  all  the  genera,  can  be  retracted  within 
its  lower  edge.  ITie  protection  afforded  by  the  carapace  to 
the  antennae  is  aided  by  two  crests  (PI.  30,  fig.  7,  c)  parallel 
to  this  lower  edge.  The  whole  sternal  surface  is  very  narrow 
(fig.  4),  and  is  likewise  protected  by  the  carapace ;  that  is^ 
when  the  two  sides  are  drawn  together  by  the  adductor 
muscle.  The  shell,  however,  when  thus  drawn  together, 
ga{)es  a  little  at  the  two  ends,  at  least  in  the  case  of  Lepas 
australis.  The  adductor  muscle,  if  introduced  in  fig.  4, 
would  have  crossed  close  anteriorly  to  the  basal  margin  of 
the  mouth ;  and  in  fig.  2,  its  end  on  the  near  side  would 
have  been  attached  under  the  dark  caeca,  which  enter  the 
upper  end  of  the  stomach.  The  adductor  is  shaped  almost 
like  an  hour-glass,  and  so  difiers  from  this  muscle  in  the 
mature  Lepas,  in  which  it  is  of  the  same  thickness  through- 
out. I  may  here  add  that  the  pupa  of  Lepas  amtralis  could 
swim  very  rapidly,  and  often  on  one  side  in  a  circle ;  it  could 
walk  by  the  aid  of  its  antennae,  but  often  fell  over;  being 
thus  locomotive,  and,  as  we  shall  immediately  see,  well  pro- 
vided with  senses,  it  cannot  be  considered  as  very  lowly 
organised. 

Acoustic  Organs. — Commencing  at  the  anterior  end,  two 
small  elongated  orifices,  ^th  of  an  inch  in  diameter, 
{Cy  fig.  4,  PI.  30),  may  be  seen  ;  these  lead,  as  described  in 
my  former  volume,  into  a  sack,  with  a  bag  suspended  in  it, 
which  is  provided  with  a  large  nerve,  and  which  I  believe 

*  I  took  this  species  alive  in  the  Southern  Atlantic  Ocean;  and,  mistakinfl^*^ 
for  an  independent  Crustacean,  was  much  perplexed  where  to  class  it.    I 
OTerlooked  these  specimens  when  publishing  mj  former  volume. 
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to  be  Uw  woiuitic  veaicle.  'IIicm  orifices  occur  in  the 
carapace,  either  in  the  luiroe  ponilicm,  or  n  little  more  poste- 
rioriy,  in  tbc  tiiipir  of  all  C'irripedeii.  In  B^itaHmn  Italanoideit 
they  ore  luinutc,  being  only  «l«tli  in  diamoli-r,  but  am 
»urnniu(le(t  with  a  bonier:  in  Conriot/rrma  virtfiila  thvy 
uv  nUo  surmuntlcil  by  a  bonlt*r :  in  Lt^u  /teelinala, 
the  ortfkea  are  ^^th  of  nn  inch  in  diAniclrr,  hihI  arc  vrrjr 
singular  from  being  watc<l  on  miindcd  |iruniint*»cv«, 
cauiing  tlie  rarnpncv  to  luivc  t»o  slmrt,  blunt  liornt  in 
front.  Ill  lypas  aitalrafi*,  and  I  believe  iu  the  otlKf 
species,  thv  coriiim  round  the  ncoUHtic  oriftccH  is  darkly 
.Qploured  ;  and  tb<?«e  coloured  innrk]i  can  be  flislingniAbcil  for 
■fliMe  littlu  lime  on  llio  |icdiinrlL-  uf  \\tc  young  Cinipcdc, 
•ftcr  the  nietaojoqihoiiig,  and  after  the  entire  organ,  together 
with  the  whole  piipul  cnrapBCc  and  cyv*,  lias  been  uiuultrd. 
Knowing  the  connection  in  the  higher  Cnutacca,  of  tbc 
acoustic  organs  and  the  antenna.-,  and  seeing  the  very 
bockwanl  )M»ilitin  (figs.  '2  anil  \)  of  the  one  great  pair  uf 
auteniiiL-,  I  hate  always  imagined  that  the«e  orifices  probably 
inarkctl  the  normal  position  of  the  anterior  {lair  of  nntenna*, 
which,  smce  the  earlier  lanal  Plages,  have  disappean-d. 
And  I  now*  find*  that  Scliodlcr  afiiniis,  that  in  moat^  if  not 
in  all  Daphnitla-,  tlwrc  is  a  black  k{mI  in  front  of  the  eve, 
which  is  connected  with  an  o)M-*ning  in  tlic  haul  portKMt 
of  the  anterior  antennn-,  and  he  conclude*  that  it  is  an  organ 
of  hearing. 

Anlfnmtt. — These,  from  their  present  pusition,  and  frum 
standing,  iu  their  eu-lter  stages  whilst  within  their  cn- 
vdopcH  or  horns,  exteriorly  to  the  small  medial  jiair  (sittce 
aborted),  I  believe  to  lie  the  second  pair;  and  this  u 
Mr.  Dona's  opinion.  In  my  former  description  of  theao 
very  singular  and  imporiant  organs  (PI.  3U,  figs.  4  and  8), 
I  liave  lallcn  into  some  eoiiaiderabk!  mistokea:  the  two 
phtca  or  sc^enti  (fig.  4,  n),  oT  which  the  postorior 
margins  arc  inflected  as  apodemet  («),  canning  the  eyes, 
an  ccrtsinly,  as  may  be  dearly  seen  in  the  pupa  of  Alcippc, 
PI.  23,  fig.  16,  and  as  affirmed  by  Burmcislcr.t  the  basal 
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segments  of  the  antennae.  The  second  or  main  segment 
(formerly  called  by  me  the  basal  segment)  has  in  some 
8[)ecies  an  upper  portion  of  the  membrane  of  which  it 
is  composed,  next  to  the  body,  excessively  thin,  and 
separated  from  the  rest  of  the  membrane  composing  the 
segment,  by  an  oblique  line  (fig.  8,  o),  which  I  mistook  for 
its  articulation  with  the  body.*  We  then  come  to  the 
disc  or  third  segment ;  and  lastly  to  the  fourth,  or  ultimate 
segment.  This  ultimate  segment,  generally,  has  its  external 
corner  projecting  up,  as  a  step ;  and  this  sometimes,  as  in 
Dichelaspis  Wiarwiciiiy  gives  the  appearance  of  its  con- 
sisting of  two  segments;  but  a  careful  examination  of  this 
part  in  Ibla,  in  which  the  step-hke  structure  is  carried  to 
an  extreme,  makes  me  believe  that  there  is  only  one 
segment.t  The  prehensile  antennae,  therefore,  like  the 
natatory  legs,  are  formed  of  four  consecutive  segments,  of 
which  the  basal  segments  give  rise  to  the  singular  apodemes, 
presently  to  be  noticed  (fig.  7),  that  carry  the  great  com- 
pound eyes.  This  basal  segment,  in  all  Cirripedes,  is 
moulted  with  the  eyes,  the  three  other  segments  invariably 
remaining  cemented  to  the  surface  of  attachment. 

In  the  Southern  Atlantic  I  took  some  specimens  of  the 
pupa  of  Zepa8  australis,  not  yet  attached,  and  therefore 
with  the  muscles  of  the  antennae,  not  having  sufiered  any  of 
that  absorption,  which  they  undergo,  as  soon  as  the  pupa  is 
permanently  cemented  to  some  floating  object.  In  my 
former  volume  I  noticed  a  pair  of  strong  muscles,  attached 
to  the  tips  of  the  middle  forks  (PI.  30,  fig.  7)  of  the  apodemes, 
and  I  now  find  two  pairs  attached  to  the  bases  of  the  two 
outer  forks,  and  directed  dorso-anteriorly;  and  two  other 

of  Lepas,  probably  Z.  atuiralis.  I  believe  this  anthor  was  the  first  who  made 
out  the  structure  of  the  abdomen  of  the  pupa. 

*  In  the  table  of  measurements  of  the  antennae  of  the  several  genera  and 
species  of  the  Lepadids  (p.  286)  of  my  former  volume,  the  articulation,  called 
by  me  ba»al,  I  now  know  to  be  really  the  articulation  between  the  basal  and 
second  segment.  In  the  fourth  column,  headed  "  Length  from  end  of  the  disc 
to  the  inner  margin  of  the  basal  articulation,"  the  term  inner  mar^n  really  anplies 
to  the  oblique  curved  line  separating  the  thin  and  scarcely  visible  membrane 
from  the  thicker  membrane  oi  that  segment.  These  corrections  do  not  in  the 
least  affect  the  object  fbr  which  the  table  was  g^iven. 

t  In  a  sketch,  sent  me  by  Mr.  Dana,  of  this  or^n  in  the  nupa  of  a  Lepas 
from  the  Antarctic  Ocean,  1  observe  that  he  divides  my  ultimate  segment 
into  two  segments. 
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pairs,  also  attached  to  their  bases,  but  directed  dorso-pos- 
teriorly,  so  that  altogether  there  are  five  pairs  of  muscles 
attached  to  the  apodemes;  their  chief  function,  I  should 
think,  was  to  draw  the  antennae  posteriorly  and  upwards 
within  the  carapace ;  but  as  the  apodemes  cannot  be  moved 
without  the  great  compound  eyes  being  likewise  moved, 
the  muscles  probably  serve  a  double  purpose.  When  the 
pupae  were  alive,  I  noticed  that  their  eyes  were  constantly 
kept  in  a  state  of  vibratory  movement.  Flexor  and  ex- 
tensor muscles  are  attached  at  one  end  to  the  posterior 
margin  of  the  basal  segment,  and  at  the  other  end  to  the 
second  or  main  segment ;  other  powerful  muscles  attached 
to  this  latter  segment,  are  prolonged  by  ligaments  into  the 
disc.  In  Cryptophialus  I  observed  that  the  disc-segment 
had  a  movement  almost  like  that  of  the  wrist.  Whether 
any  muscles  enter  the  small  terminal  segment,  I  know  not. 
The  drawing  in  PI.  SO,  fig.  8,  of  part  of  the  second  segment, 
of  the  third  or  disc  segment,  and  of  the  fourth  or  ultimate 
segment,  in  Lepeia  australis,  is,  I  think,  very  accurate.  The 
second  segment  articulates  on  the  upper  or  dorsal  surface 
of  the  disc,  and  has  the  articulation  on  one  side  constricted 
and  formed  of  thin  and  flexible  membrane ;  the  little  ter* 
minal  segment,  which  is  turned  outwards  at  right  angles, 
also,  articulates  on  the  disc.  That  the  disc  forms  a  true 
segment  is  shown  clearly  in  Cryptophialus  (PI.  24,  fig.  18), 
where  the  articulation  with  the  second  segment  is  not  in 
such  close  contact.  The  disc  is  either  circular,  as  in  Lepas, 
or  hoof-shaped,  as  in  Ibla :  in  B.  balanoides  the  disc  is 
rather  hollowed  out  on  the  inner  side.  It  has  the  power 
of  adhering  even  to  so  smooth  a  substance  as  glass,  placed 
vertically.  It  is  surrounded  by  a  rim  of  transparent  mem- 
brane. On  the  hinder  margin  some  spines  arise  from  the 
central  and  more  opaque  part :  in  Lepas  australis,  there  are 
no  less  than  seven  of  these  spines  (fig.  8) :  in  Conchoderma 
mrgata  there  are  only  four,  in  Scalpellum  and  Ibla  only 
one.  When  the  disc  is  placed  on  the  surface  of  attachment, 
these  spines  lie  parallel  to  it.  The  middle  part  of  the  disc 
is,  almost  always,  nearly  opaque ;  and  in  tracing  the  cement- 
ducts  from  within  the  body  of  the  pupa,  or  of  the  young 
Cirripede,  I  in  many  •  cases   traced  them  as  far  as  this 
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point,  but  here  lost  them.  From  this  same  obscure  cen- 
tral part  of  the  disc,  in  most,  if  not  in  all  species  of  the 
Lepadidae,  spokes  radiate,  which  sometimes  are  branched, 
and  are  not  regular,  not  always  even  resembling  each  other 
on  the  opposite  sides  of  the  same  individual.  Round  the 
proper  membranous  border  of  the  disc,  a  second  one  may  be 
observed  (fig.  8,jd),  which  differs  in  shape  and  extent  in 
different  specimens :  under  favorable  circumstances,  and 
very  high  powers,  it  may  be  seen  to  have  a  reticulated 
structure,  and  to  be  of  a  very  pale  brown  colour ;  towards 
the  exterior  margin,  the  reticulations  become  finer,  and  are 
blended  together  and  lost ;  on  the  inner  margin,  the  sub- 
stance forming  this  membrane  may  be  seen  to  come  out  of 
the  spokes.  This  substance  is  the  cement,  which  has  the 
power  of  adhering  to  whatever  substance  it  grows  against ; 
and  thus  the  disc  of  each  antenna  becomes  cemented  down, 
and  soon  both  the  antennae  are  surrounded  by  a  common 
border  of  cement,  which  gradually  increases,  after  the  meta- 
morphosis, in  extent.  Occasionally  the  cement  forms  little 
projections,  like  short  spines,  on  the  edges  opposite  to  the 
orifices  of  the  spokes. 

The  small  terminal  segment  usually  bears  on  its  truncated 
extremity  six  spines,  some  of  which  are  occasionally  hooked  ; 
in  Scalpellum,  two  spines,  rather  longer  than  the  others,  are 
borne  on  a  step  some  way  down  on  the  inner  side  of  this  seg- 
ment ;  but  in  Lepas,  two  spines  (fig.  8),  very  much  longer 
than  the  others,  arise  from  the  outer  comer  of  the  extremity. 
These  two  are  very  different  from  the  other  four  borne  by- 
this  segment,  or  indeed  any  other  spines  on  the  body;  for 
they  are  quite  flexible,  and  are  furnished  with  a  double  row 
of  very  long,  straight,  excessively  fine  hairs,  which  seem  to  be 
articulated  on  them — the  whole  presenting  a  veiy  beautiful 
appearance.  These  spines  are  of  considerable  length,  and  in 
Conchoderma  virgata  they  even  equal  in  length  the  whole 
antenna.  I  can  hardly  doubt  that  these  beautiful,  plumose, 
flexible  spines,  into  the  thick  bases  of  which  the  coloured 
corium  could  sometimes  be  seen  to  enter,  serve  as  feelers. 
Owing  to  the  facts  immediately  to  be  mentioned,  J  erro- 
neously stated,  in  my  former  volume,  that  there  were  three 
long  spines. 
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In  three  species  of  Lepas,  in  Dichelaspis  Wartaiciii,  and 
in  Scalpellum  Peronii,  after  having  torn  the  lately-cemented 
antenna)  from  the  surface  of  attachment,  I  observed  pro- 
ceeding from  the  end  of  the  terminal  segment,  from  be- 
tween the  above  two  groups  of  spines,  what  appeared  to  be 
a  long  narrow  ribbon  with  its  end  torn  off;  and  which, 
in  the  case  of  Lepa8  australis,  I  fancied  was  one  of  the 
plumose,  long,  flexible  spines  ripped  open.  But  now  that 
I  have  examined  some  of  the  pupae  of  this  species  before 
their  attachment,  I  find  (as  represented  in  PL  30,  fig.  8,  i/) 
a  flattened  tube,  ending  in  a  blunt  point,  and  having  a 
peculiar  ringed  structure.  I  have  noticed  similar  appendages 
to  the  antennae  of  specimens  just  attached  of  Lepas  anatifera. 
In  the  Dichelaspis  and  the  Scalpellum,  the  tube  was  veiy 
long,  and  seemed,  from  its  torn  appearance,  to  have  been 
firmly  attached  to  the  supporting  surface.  In  both  these 
cases,  the  tube  came  out  from  within  another  slightly 
larger  tube,  which  had  been  broken  off  close  to  the  ex- 
tremity of  the  terminal  segment  of  the  antenna.  In  the 
case  of  the  Lepas  anati/era,  the  tube  expanded  a  little  after 
leaving  the  antenna.  In  the  Dichelaspis,  it  had  exactly  the 
same  diameter  as  the  cement-duct,  which  could  be  clearly 
distinguished  within  the  two  lower  segments.  From  these 
several  facts,  and  from  the  peculiar  appearance  of  the  tube 
itself,  I  believe  it  to  be  a  tube  of  cement-tissue  which  thus, 
sometimes  even  before  the  pupa  is  attached,  independently 
grows  outwards.  That  the  cement-tissue  can  grow  out- 
wards and  assume  definite  forms,  we  know  from  the  singu- 
lar case  of  Le^jas/ascicularis,  in  which  the  cement  proceeding 
from  several  apertures,  forms  a  vesicular  float  round  the  pe- 
duncle of  not  only  a  single  individual,  but  often  of  a  group 
of  specimens :  we  shall  presently  find  a  somewhat  analogous 
fact  in  the  case  of  Coronula.  It  is  possible  that  this  tube, 
proceeding  from  the  extremity  of  the  antenna,  may  be  the 
channel  through  which  cement  continues  to  be  poured  forth 
during  the  continued  growth  of  the  above  Cirripedes;  and 
the  manner  in  which  this  is  efiected,  considering  how  firmly 
the  end  of  the  peduncle  is  cemented  down,  has  always 
appeared  to  me  a  difficulty.  In  those  pupae  of  Lepas 
australis,  which  1  caught  swimming  about  unattached,  it  is 
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surprising  that  the  disc  should  have  been  edged  with  cement, 
and  that  a  tube,  similarly  formed,  should  have  grown  out 
of  the  ultimate  segment:  it  shows,  I  presume,  that  the 
cement-tissue  will  grow  out,  whether  or  no  the  pupa  has 
succeeded  in  finding  a  proper  object  for  attachment.  Lastly, 
I  have  felt  some  surprise,  in  two  or  three  instances  in  ob- 
serving some  dark  purple  pigment-cells,  like  those  in  the 
oorium,  within  the  terminal  tube  of  cement ;  and  likewise 
within  the  spokes  of  cement  in  the  disc :  this  is  the  only  fact 
which  causes  me  the  least  doubt,  whether  I  have  rightly  de- 
termined the  nature  of  the  terminal  tube,  as  wholly  formed  of 
cement  tissue;  or  whether  it  may  not  be  covered  by  an  outer 
integument,  itself  lined  by  true  corium,  coloured  purple. 

f^ally,  I  may  add,  that,  excepting  in  small  details,  the 
prehensile  antennae  present  no  difference  throughout  the 
Order :  I  have  minutely  examined  them  in  several  genera  of 
the  Lepadidae ;  and  in  the  Balanidse,  I  have  seen  them  in  Co- 
ronula,  and  in  several  species  of  Balanus.  In  B.  balanoides 
I  have  examined  them  carefully;  they  are  smaller  and  thicker 
than  in  Lepas,  with  the  second  or  main  segment  bowed 
outwards,  carrying  its  usual  single  spine;  with  the  disc 
excised  on  its  inner  margin  and  apparently  without  the 
spoke-like  vessels  for  the  cement;  and  with  the  ultimate 
segment  proportionably  longer,  and  carrying,  I  believe,  six 
spines,  of  which  two  appeared  to  be  longer  and  more 
flexible  than  the  other  four  shorter  and  somewhat  hooked 
spines.  In  Coronula  baliBnaris^  also,  the  terminal  segment 
is,  proportionably  to  the  others,  of  large  size.  Not  only 
throughout  the  order,  but  throughout  the  whole  Class,  the 
antennae  are  singularly  uniform  in  structure,  as  will  be  seen, 
when  the  last  two  orders  are  described. 

Eyes. — These  present  no  difference,  except  in  size, 
throughout  the  class ;  and  have  been  sufQciently  described 
in  my  former  volume.  The  true  basal  segments  of  the  an- 
tennae (incorrectly  designated  formerly  as  sternal  plates  or 
segments)  are  separated  from  each  other  by  a  deep  fold ; 
and  are  separated  from  the  edges  of  the  carapace  on  each 
side  by  a  crest  and  slight  fold  (PL  30,  fig.  7,c;  and  4); 
these  folds  and  crests  die  out  posteriorly,  and  disappear. 
The  hinder,  rounded  margins  of  the  basal  segments  are 
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inflected  inwards,  and  their  comers  are  produced  far  up  into 
the  body,  thus  forming  the  curious  UU-like  apodemes. 
These  apodemes  exist  throughout  the  whole  class ;  and  the 
outer  arms  always  carry  the  great  compound  eyes.  I 
noticed,  in  Lepaa  pectinata^  that  the  two  middle  arms  are 
proportionably  longer  than  in  Z.  australis.  Owing  to  the 
presence  of  these  apodemes,  and  to  certain  coloured  marks 
on  the  adjoining  corium,  the  eyes,  though  inclosed  fairly 
within  the  carapace,  yet  deceptively  appear  pedunculated, 
so  that  even  J.  Vaughan  Thompson  was  thus  deceived. 
I  have  already  described  the  several  muscles  attached  to  these 
apodemes,  and  the  constant  vibratory  movement  of  the  eyes. 
Whilst  the  pupa  remains  a  freely  swimming  animal,  the 
eyes  are  included,  not  only  within  the  shell  or  carapace,  but 
(as  would  naturally  happen)  within  the  corium  or  true  skin 
lining  the  carapace ;  but  after  the  pupa  has  become  attached, 
preparatory  to  its  final  metamorphosis  (in  the  state  repre- 
sented  at  PI.  30,  fig.  2.),  not  only  are  the  muscles,  as  before 
remarked,  which  are  attached  to  the  apodemes,  absorbed, 
but  so  is  the  corium  investing  the  apodemes  and  the  imme- 
diately adjoining  parts  of  the  carapace.  Hence  it  comes 
that  the  new  corium  of  the  young  Cirripede  within,  is  formed 
in  a  deep  transverse  fold  across  the  whole  lower  half  of  the 
animal,  and  the  apodemes  with  the  eyes  are  thus,  as  it  were, 
rejected  from  within  the  corium,  though  still  remaining 
within  the  carapace.  Consequently  in  this  final  stage,  the 
eyes  and  apodemes  are  very  conspicuous  from  the  outside, 
being  seen  only  through  the  transparent  carapace.  I  pre- 
sume that  the  eyes  at  this  period  have  become  functionless, 
with  the  optic  nerve  divided  and  absorbed.  The  eyes, 
apodemes,  and  carapace  soon  afterwards  are  all  moulted 
together. 

The  eyes  of  Cirripedes  certainly  undergo  a  remarkable 
series  of  changes :  in  the  larvae  in  the  first  stage,  there  is  a 
single  eye,  perhaps  formed  by  the  confluence  of  two  eyes, 
occupying  the  normal  position  in  the  front  of  the  head  :  in  the 
second  stage,  according  to  Burmeister,  the  eye  has  become 
double,  but  the  two  are  as  yet  simple ;  they  are  now  situated 
posteriorly  to  the  second  pair  of  antennae :  in  the  third  or 
pupal  stc^e,  they  remain  in  the  same  situation,  but  have 
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become  compound,  of  great  size,  and  are  attached 4o  the 
apodemes  of  the  antennae :  in  the  mature  and  fourth  stage, 
they  have  moved  someway  posteriorly,  and  again  have  be- 
come simple,  of  minute  size,  and  are  either  confluent,  as  in 
the  Lepadidae,  or  tolerably  far  apart,  as  in  the  Balanidae.  It 
must  not  be  supposed  that  the  eye  of  the  mature  Cirripede 
is  metamorphosed  from  the  eye  of  the  pupa,  for  such  is  not 
the  case :  the  new  eyes  and  old  eyes  being  formed  someway 
apart,  and  frequently  both  can  be  seen  within  the  pupa  (as 
in  Alcippe,  PI.  23,  fig.  16)  at  the  same  time.  It  is  scarcely 
possible  that  the  eye  of  the  larva  in  the  first  stage,  can  be 
changed  into  the  double  eyes  of  the  second  stage ;  though 
these  latter  may  possible  be  multiplied  into  the  eyes  of  the 
pupa,  as  both  continue  to  occupy  nearly  the  same  position.  * 
Mouthy  thorax^  limbsy  abdomen. — I  have  nothing  to  add 
regarding  the  mouth,  except  to  confirm  my  former  account ; 
viz.,  that  it  is  functionless,  consisting  merely  of  crests, 
which  project  inwardly  between  the  gnathites  of  the  young 
Cirripede,  and  of  a  shrivelled  closed  tube  representing  the 
oesophagus.  In  fact  the  mouth  is  a  model  of  the  outside 
of  the  mouth  of  the  young  Cirripede.  I  may  remark  that 
some  little  way  beneath  the  membrane  answering  to  the 
labrum,  a  pair  of  ligamentous  apodemes,  the  use  of  which  I 
do  not  know,  slightly  penetrate  the  body.  The  degree  of 
prominence  of  the  mouth  varies,  but  it  is  far  less  than  in  the 
mature  animal.  On  the  limbs  I  have  nothing  particular  to 
add :  the  drawing  of  the  first  pair  of  legs  (PI.  30,  fig.  5)  is, 
I  think,  very  accurate :  I  observed  all  the  spines  here  figured, 
on  the  corresponding  leg  of  the  pupa  of  Balanus  Hameri. 
The  five  posterior  pairs  of  legs  differ  only  in  the  outer 
ramus  having  five  plumose  spines,  instead  of  four,  and  one 
short  simple  spine  at  the  exterior  angle,  making  six  alto- 

*  ZeDker,  in  his  '  Physiological  Remarks  ou  the  Daphnidse/  ('  Journal  of  the 
Micro8Copi(»d  Society/  1853,  p.  274),  speaks  of  a  "tripartite  azygous  eye" 
as  common  amongst  Cntstacca,  and  as  occurring  "in  coujuuctiou  with  the 
affgrecated  eyes  in  Artemia,  Argulus,  &c. ;  but  as  appearing  regularly  in  all  the 
£tm(miopoda  and  Siphonostomata  as  the  earliest  visual  organ.  Hence  I  con- 
dode  that  this  azvgous  eye  is  the  homologue  of  that  single  eye  which  appears 
in  the  earliest  larval  stage  of  Cirripedes ;  and  that  the  compound  eyes  of  the 
drripedial  pupa,  answer  to  the  aggregated  eye^  of  Artemia  and  Argulus,  &c., 
with  the  difference,  that  in  these  latter  genera  the  single  eye  is  retained.  See, 
ilao.  Yon  Siebold, '  Anatomie  Compar6e,  torn,  i,  p.  435. 
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getheiv  The  legs,  in  their  natural  position  (fig.  2),  have 
only  the  terminal  segments  of  their  two  rami  directed 
posteriorly ;  and  as  a  consequence  the  spine  (close  to  t  in 
fig.  5),  borne  on  the  penultimate  segment  of  the  outer 
ramus,  is  directed  in  the  same  line  with  that  segment  and 
with  the  pedicel,  namely,  anteriorly,  and  at  right  angles  to 
the  natatory  plumose  spines.  This  short  spine  acts,  T 
imagine,  as  a  defensive  weapon;  it  has  been  omitted  in 
fig.  2.  Of  the  thorax  I  need  not  give,  from  my  notes,  any 
more  details.  The  abdomen  (fig.  6)  is  similarly  constructed, 
as  far  as  I  have  seen,  throughout  the  order,  with  the  excep- 
tion of  Alcippe  (PI.  28,  fig.  17),  in  which  it  is  composed  of 
only  one  segment  instead  of  three.  In  this  genus  the  cauda] 
appendages  likewise  consist  of  only  one  segment,  with 
very  short  spines.  In  the  pupa  of  Balantss  dalanoides,  the 
three  spines  borne  on  each  caudal  appendage  are  very  much 
more  unequal  in  size  than  in  the  pupa  of  Lepas  australtM, 
although  in  the  latter  (fig.  6)  the  inner  spine  is  considerably 
thicker  than  the  two  outer.  Whether  the  three  segments 
of  which  the  abdomen  is  composed,  are  the  three  anterior 
or  three  posterior,  of  the  normal  seven  segments,  I  know 
not :  on  the  view  that  they  are  the  thi-ee  posterior  segments, 
I  presume,  according  to  analogy,  that  the  caudal  appendages 
are  borne  on  the  penultimate  segment,  and  that  the  ultimate 
segment  is  here  quite  aborted. 

On  the  internal  viscera  I  have  nothing  to  add.  The 
cement- duct  is  represented  in  PI.  30,  fig.  2,  t\  on  the  near 
side,  running  into  the  antennae ;  and  I  repeatedly  traced  it,  for 
the  duct  is  very  strong,  as  far  as  the  disc  segment ;  at  the 
other  end  it  joins  the  cement-gland  (/)  on  the  same  side  of 
the  body.  This  cement-gland  is  proved,  by  the  clearest  series 
of  facts,  to  be  converted  into  the  incipient  ovaria  and  ovarian 
caeca.  The  cement-glands  in  the  older  pupae  could  be  traced 
as  far  as  the  caeca  of  the  stomach,  exactly  where  the  ovaria 
lie  in  the  mature  animal ;  but  in  some  young  pupae,  they 
extended  further  posteriorly,  past  the  mouth,  between  the 
outer  and  inner  membranes  of  the  overlapping  carapace. 
I  have  faintly  shown  the  course  of  the  stomach,  with  its  two 
caeca  at  the  upper  end ;  the  anus  lies  between  the  caudal 
appendages,  at  the  extremity  (above  d')  of  the  abdomen.    At 
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this  age  there  is  no  trace  of  the  veoculae   seminales,  so 
conspicuous  in  the  mature  Cirripede. 

Young  Cirripede^  whilst  within  the  pupa. — ^I  repeatedly 
succeeded  in  dissecting  the  young  Lepas  australis  out 
of  the  pupa ;  and  by  the  previous  action  o(  boiling  potash, 
and  by  a  strong  light,  I  was  enabled  to  make  a  camera 
sketch  (Fl.  80,  fig.  2)  of  the  relative  positions  of  thdr 
several  parts.  The  young  Cirripede  is  drawn  very  faintly, 
and  is  best  seen  by  holding  the  plate  in  the  same  position 
with  the  mature  animal,  of  which  a  section  is  given  in 
my  volume  on  the  Lepadidse,  PI.  9,  fig.  4.  I  may  just 
notice  how  complicated  are  the  membranes  in  a  longitudinal 
section  taken  at  this  period:  we  have,  Ist,  b^inning  at 
the  back,  the  homy  tissue  of  the  carapace  or  bivalve  sheU 
of  the  pupa ;  2d,  the  primordial  valve  (z,  in  fig.  3)  of  the 
young  Cirripede ;  3d  and  4th,  two  folds  of  corium ;  5th, 
the  membrane  of  the  sack  of  the  Cirripede ;  6tli,  the  mem- 
brane of  the  sack  of  the  pupa ;  7th,  the  outer  tunic  of  the 
thorax  of  the  pupa ;  8th,  the  outer  tunic  of  the  thorax  of 
the  young  Cirripede;  9th,  the  corium  lining  the  latter 
membrane ;  and  these  nine  membranes  would  be  repeated 
on  the  opposite  side  of  the  section,  if  it  were  taken  through 
either  side  of  the  shell  or  carapace,  bordering  the  orifice. 

After  the  exuviation  of  the  outer  membranes  of  the  pupa, 
certain  pre-existing  coloured  marks  in  the  corium,  such  as 
those  round  the  eyes  and  round  the  acoustic  orifices,  along 
the  ridge  of  the  back  and  on  the  borders  of  the  orifice,  &c., 
are  still  retained  by  the  young  Cirripede,  either  temporarily 
or  permanently ;  so  that  the  correspondence  of  part  with  part 
of  the  external  surface  admits  of  no  doubt.  Moreover,  the 
three  terminal  segments  of  the  antennae  are  invariably  re- 
tained by  the  young  Cirripede,  though  in  a  functionless 
condition,  and  into  them  the  outer  membrane  of  the  body, 
and  an  important  organ,  viz.,  the  cement-ducts  are  still 
prolonged ;  hence  these  prolongations  must  be  considered  as 
aborted  antennae.  Again,  we  have  seen  that  the  mouth  o[ 
the  young  Cirripede  is  formed  under  the  rudimentary  mouth 
of  the  pupa,  with  the  new  cesophagus,  round  the  old  cbso« 
phagiis,  leading  into  the  same  alimentary  canal.  The  t^^^*^^ 
four  extreme  tips,  likewise,  of  the  six  pairs  of 
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cirri  of  the  Cirripedc  tut  fonned  wiiliin  Iho  twcnly-fonr  c\- 
tremitica  of  the  lix  pain  of  Itirnmoiu,  nntalory  It-gi  of  thu 
papa.  OonKqiirntly,  in  thr  Cirripnlr  and  pupn,  tliiui  fnr, 
part  oorTenwnds  with  part,  notnithstnnding  tlial  nrw  fjr» 
nra  fornieu  poitcriofljr  to  the  uld  nrs,  and  ii(*w  acoiutic 
oigaiu  in  a  quite  difftrrfiit  jHMitiuii  froni  the  old  onm  hut 
DOW  we  come  to  a  most  im{>nrtanl  divcnitv  in  the  nirUi- 
iDorpbmis,  or  rattier  (o  follnw  I'rofrAwr  Owen,*  in  the  i»e- 
logcncsis,  (if  the  youn^  CiiTi|)cdL>.  AlllKiiigh,  as  just  etatcd. 
the  etlmnitie*  uf  the  cirri  nir  fonnrd  »ithin  the  legi  of  the 
pii)m,  yet,  fmm  the  ({r«it  U-rinIh  »f  tlw.-  cirri,  they  occupy  niorr 
than  the  wh»lr  nf  the  lh«>rnx  of  (lie  piijia  ,  mi  tlint  the  tltorns 
of  the  vuiing  Cimpede  in  not  fonncd  within  (he  prr-cvi»ting 
thora.\  of  1  lie  pujia,  hut  within  that  part  of  the  ptipa,  (homolo- 
gictlly  ■  portion  of  the  lirst  thrre  rephahc  ^ef^riients),  which 
ucs  antenorly  to  the  thonit.  As  a  eon«cipienei:  of  this,  the 
pcdicelH  and  lower  portions  of  the  cirri,  the  ttegmcDts  of  the 
llicinii  nnd  its  dorsal  turforc,  all  atiiie  to  occupy  a  poailion 
at  nearly  right  an^cs  to  that  of  the  ccirmponaiag  parts  in 
tl>e  pupa :  this  is  shown  in  PI-  30.  fig.  2.  And  as  n  further 
oaniequenc«>,  (and  thifl  is  the  more  ini|>or1aiil  point),  the 
aacfc,  which  I>oth  in  the  young  Cirripedc  and  pupa  is 
fbrmed  by  the  overhanging  and  produced  portion  of  the 
canpaoc,  ukI  which  i«  inlfrnallu  Uard  bjf  a  rednfilieatiim  <^ 
tke  membra»e  of  tkr  ihorar,  is  necessarily,  owing  to  the 
changed  poution  of  the  thorni,  altert<d  in  extent  and  cairiud 
ranch  further;  namely,  from  extending  merely  pnmllel  to 
the  longitudinal  axis  of  (he  pu[ui  (from  o  to  b'),  it  is  rH>w  in 
the  young  Cirri|K-d4-.  in  addition,  carriei)  (to«']  almost  t\mte 
across  the  inside  of  the  Bninml,  Hence  it  comes  that  the 
young  Cirripede  U,  as  I  have  said  in  my  former  inlumc, 
utemalty  almost  inleiwcted  ;  and  its  Imdy  runinins  attoclied 
only  by  a  small  spare,  (see  the  broken  line,  round  a  and  h 
in  rl.  25,  Bg.  I,  of  a  Balanns  with  the  dhcll,  iic,  removed 
from  one  side),  tn  the  sternal  or  ventral,  inner  surface  of  the 
carapace,~the  carapace  being  motlified  dlher  into  the  capi- 
tuhim  and  pednncle,  or  into  the  shell  with  its  operculum 
and  baais.     As  a  still  further  consequence  of  thi*  change  of 
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positioD  of  the  body  of  the  young  Cirripede  within  the  body 
of  the  piipa^  the  alimentary  canal  becomes  shortened  to  fully 
half  its  former  length.  At  the  same  time,  the  interspace 
between  the  mouth  and  first  pair  of  legs  of  the  pupa,  (con- 
sisting of  the  seventh  and  eighth  segments  of  the  archetype), 
is  quite  lost  in  the  Cirripede  by  coalescence.  The  final  cause 
of  the  thorax  of  the  young  Cirripede  not  being  developed 
within  the  thorax  of  the  pupa,  probably  is,  that  the  cirri 
may  be  formed  of  considerable  length,  so  as  to  be  imme- 
diately enabled  to  seize  prey ;  and  that  the  thorax,  which 
supports  the  cirri  (and  this  probably  is  even  more  important) 
should  be  as  free  as  possible  within  the  sack,  so  as  to  aid 
the  captorial  action  of  the  cirri. 

After  these  remarks,  more  especially  with  regard  to  the 
formation  of  the  sack,  if  any  one  will  look  at  the  sectional 
drawing  of  a  pedunculated  Cirripede  in  my  former  volume, 
or  of  a  sessile  Cirripede  (PL  25,  fig.  1)  ui  this  present  volume, 
in  which  latter  the  shell  adds  to  the  complexity,  he  will  per- 
ceive the  cause  of  the  extreme  difficulty  in  understanding  the 
relative  position  of  the  parts  throughout  the  whole  class. 
Even  after  I  had  discovered  that  the  prehensile  antennae  of 
the  pupa  might  always  be  found  in  the  centre  of  the  basis 
or  surface  of  attachment,  and  which  fact,  it  might  have  been 
thought,  should  have  convinced  me  that  this  was  the  ante- 
rior end  of  the  whole  animal,  yet  still  I  fancied  that  the 
prominent  mouth  represented  the  entire  head,  and  that 
the  shell  was  something  quite  distinct.  It  is  clear  that 
others  have  been  equally  perplexed ;  for  that  which  is  the 
anterior  end  in  the  eyes  of  one  naturalist,  is  the  posterior 
end  in  the  eyes  of  another ;  so  with  the  dorsal  and  ventral 
surfaces :  one  naturalist  considers  the  peduncle  of  the  Lepas 
as  the  abdomen ;  another  considers  it  as  a  pair  of  metamor- 
phosed, thoracic  limbs,  &c. !  The  probable  position  of  the 
segments  of  the  body  of  a  mature  Cirripede,  in  relation  to 
the  three  anterior  cephalic  segments,  or  carapace,  is  shown 
in  the  diagram  (PI.  25,  fig.  6)  of  the  supposed  position  of  the 
mature  Proteolepas  within  its  pupal  envelopes.  Here,  in 
the  diagram,  the  two  segments  immediately  succeeding  the 
mouth  (c),  which  are  the^seventh  and  eighth  of  the  archetype, 
(for  the  mouth  consists  of  three  segments,  and  all  in  front 
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of  the  tDoath  of  three  otbor  Bq^menU),  have  come  to  ul- 
bera  by  (beir  donoJ  surfbccs  to  the  intnniil  BtirOwc  of  the 
aamptea, — tint  is,  of  the  first  (hn-e  M^mcnti,  which  ought 
of  ooono  to  btvc  itoocl  fjuiti!  in  lulviiixx  of  thcwi  two  ieg- 
menta,  and  tbeae  two  tegnicnU  Again  ought  to  hive  ttood 
iu  nctvaticc  of  the  moath.  The  month  i»  tliret-tol  pui- 
tcriurlj',  iustciul  of  rrotn  the  bod;r )  niid  the  thti-v  urgmciitii 
of  which  it  is  formed  (closed  nt  tboir  antcrmr  rtid  by  thr 
Ubnim),  and  nre  vtry  rquiII  compared  to  the  rchitivirly  mnn< 
strotuity  greol,  three  anterior  cepbahc  m-gmeiits,  cnmpfwng 
the  carapace.  Tu  place  the  segmontH  of  tlic  body  of  Pro- 
teolepoa  in  proper  lequeitce,  iii  respect  to  thoM!  of  the  mra< 
pace,  and  in  accordance  with  the  BC(]iici)ce  of  the  arr)iety|)c 
Crustacean,  it  wonid  Iw  ncresmry.  by  seising  tlio  extremity 
tiF  the  abdomen  (a),  to  icnr  the  two  wginent*  cuocecding 
the  mouth  from  tbeir  duntal  attarhmt^nt,  us  fnr  back  as  thi* 
baaal  margin  of  tbt^  bbrum;  und  then  pull  tbem  tit)  they 
stood  noaterioriy  to  (or  in  the  di^cram.  above)  the  mouth ; 
irilich  latter  part  would,  by  the  same  rooveinent,  be  mode 
to  project  out  at  right  angles  to  the  ventral  surface,  and 
wotUd  then  l»c  preceded  only  by  the  first  (linw,  grejit,  con- 
fluent  segments  of  the  head,  which  being  prodiice>d  back- 
words,  form  tlie  compnco.  All  that  hns  jmit  lictn  Miid  on  tl»o 
position,  in  Pnttrulepa!),  af  the  segments  of  the  Iwdy  in  rela- 
tioo  to  those  forming  the  carapace,  1  believe  to  be  iipplicntiln 
to  all  ordinary  Cirripcdcs,  with  this  ditTerenev,  that  in  the 
kttcr,  after  the  nictomorphosis,  the  two  segments  succeed- 
ing the  mouth  quite  di»nppcnr  on  the  ventral  surface,  and 
dors&ily  arc  eitlicr  aborted  or  have  cnalesrcd  with  the  ad- 
jabiiDg  segmcota. 

'When  the  due  time  for  the  act  of  metamorpbosis  has 
arrived,  the  pupal  carnpocc  splits  uk>ug  the  dorsal  ridge,  and 
is  cast  off,  logclbcr  willi  the  acoimtic  sarks,  the  basal  aeg- 
meots  of  the  two  antenna;,  luid  tlie  great,  block,  compound 
eyes,  banging  to  the  lU'-likc  A)>odemcs.  The  three  terminal 
a^DMnta  of  tbc  anteunu-  invariably  mnain  annentcd  to 
the  atnfaoe  of  alLocbmcnt.  The  exuvis  usually  continue 
lor  a  time  united  to  the  cemented  antenna',  but  ore  finally 
waobed  awny      lleaides  the  split  altmg  the  dorwl  ndge,  the 
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canq)ace  separates,  all  round  the  orifice,  from  the  delicate 
tonic  lining  the  sack  and  investing  the  thorax  and  natatory 
I^  of  the  pupa ;  for  these  membranes  are  not  moulted  for 
some  considerable  time  afterwards.  Hence  all  these  inner 
parts  retain  for  a  period  the  appearance  and  structure  of  the 
natatory  pupa,  whilst  the  exterior  resembles,  in  every  respect, 
a  fixed  and  perfect  Cirripede. 

In  my  former  volume,  I  have  insisted  on  the  important 
and  curious  results  which  ensue  from  the  eye-apodemes 
penetrating  so  deeply  into  the  body  (see  PI.  30,  fig.  7,  in 
which  the  proportions  are  more  correct  than  in  fig.  2),  with 
the  eyes  attached  eifteriorly  to  their  outer  arms ;  for  as  these 
apodemes  have  to  be  ejected,  the  external  membrane  of  the 
young  Cirripede  (PL  30,  fig.  2)  has  to  be  formed  in  a  deep 
fold  or  arch  over  them,  and  consequently  the  membrane  on 
the  sternal  surface  is  formed  considerably  longer  than  on 
the  dorsal  surface.  From  this  it  follows,  when  all  the  mem- 
branes are  free  and  are  stretched  fully  out  after  the  moult, 
that  the  whole  animal,  posteriorly  to  the  cemented-down 
surface,  turns  vertically  up,  and  assumes  its  normal  position 
at  right  angles  to  the  surface  of  attachment,  and  to  that 
which  it  held  in  its  pupal  condition ;  for  the  pupa  always  ad- 
heres with  its  sternal  surface  parallel  to  the  surface  of  attach- 
ment. A  young  Lepas,  which  has  just  moulted  its  pupal 
carapace,  and  has  assumed  its  proper  vertical  position,  with 
the  cemented  antennae  and  the  surface  of  attachment  remain- 
ing as  before,  is  shown  at  fig.  3,  but  is  drawn  on  a  smaller 
scale  than  the  pupa  fig.  2,  out  of  which  it  may  be  supposed 
to  have  been  excluded.  In  this  fig.  3,  it  may  be  observed 
that  the  natatory  legs  and  caudal  appendages  of  the  pupa 
have  not  as  yet  been  moulted.  The  fact  of  the  stretching 
out,  in  the  young  Cirripede,  of  the  fold  of  membrane,  which 
in  pupa,  just  before  the  metamorphosis  passes  over  the 
apodemes  and  eyes,  is  well  shown  by  three  darkly-coloured 
bands  in  the  corium,  which  in  the  pupa  are  curled,  but  after 
the  moult,  are  stretched  straight  out  on  the  peduncle  of  the 
young  Lepas. 

The  pupa,  and  consequently  the  young  Cirripede,  from 
bdng  attached  at  first  by  the  antennae,  does  not  adhere  by  the 
actual  anterior  extremity,  but  by  the  sternal  surface  near  it ; 
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the  ■utcriur  eitmnitj,  liowcTer.  foon  becoaiet  ocmcntcd 
down,  uid  iiftenrirds,  in  ordiiuuy  caws,  ctNun  to  grow. 
In  Crvptophiiliu,  hovRver,  and  in  rcrtain  gcitcm  or  tbr 
LepadioB,  u  Akippe,  Utbotira.  ind  Ani^liumit,  the  nntmcrr 
f»r  mbbI  eitnmity  doc*  continue  to  f^w,  nml  i«  iml  rcnifQU'd 
down,  And  thfn-forc  conira  to  he  prolonged  beyond  tlie  ori- 
ginal point  of  attnchnH'nt ;  in  order  to  allow  of  tliiH,  the 
Mufncc  to  nliLrh  the  (-*irn[>nlc  w  nttnrh«'<l  hnti  to  yield,  appa- 
rently iinipty  to  Ihf  iimHiire  exrrti-d  in  thv  raM  of  Anclaimi, 
but  in  tho  tlirt-t'  otluT  gcntm,  to  the  nupiiiK  action  of  the 
nMi{iht'n(--d  surfurr  of  the  eilreniitv  of  tlie  j>eduncle. 

Whrn  after  a  jKiiod  the  pup«tl  nicifibmncs  of  the  aodc, 
thorax,  and  natatory  \cg»  ntv  moiittod,  the  cirri  of  tbe 
young  Cirri|M>de  nre  c-orlrd  op,  and  its  thorax  ii  raised 
toH-anl*  the  orifice,  and  ivv  have  the  animal  in  its  ordinarj' 

IKMiti'jn,  and  [M-Kfct  with  the  exception  of  n  few  tjarti  to 
w  further  dcvelopi'd  or  nioclifiai.  For,  initca4l  ort.-a]aumiu 
valves,  wo  ha%e  al  lhi>  pt-riod  (dily  tlio  8o-«ill«l  primordial 
nlvu,  cofDpOfird  of  chitinc;  and  in  the  rase  of  Ltyttu 
euttraiia,  HNne  minute  Kpinea  and  iwmc  coloured  marks  on 
Iho  jK^undc,  which  »oon  diuipprar.  The  ninscks,  whidi 
enter  tlie  three  Icniiitinl  segmenu  of  the  antenna;  in  the 
pupa,  bs«e  In  lie  nbrorbed  and  converted  into  Ugaraontuui 
threads.  In  Lepos,  the  Inbrnm  lins  tu  Wcome  bullate  ;  and 
tbe  casca  have  to  increase  ui  luimlHT  round  llic  upper  end 
of  the  stomach,  and  their  dark  mlonr  and  ttuit  of  liie  whole 
aliroenlary  canal  has  to  disappear  or  be  much  weakened, 
'lite  fihuDcntiuy  appendage*  at  the  bases  of  tbe  cirri,  which 

?!-uenUy  contain  some  of  the  testes,  have  to  lie  developed, 
lie  probosciformed  penis,  which  at  Brat  equals  only  the 
pedicels  of  the  postenor  cirri  in  length,  and  is  apparently 
imperforate,  has  to  inrrvaso  greatly  in  length.  Tbu  Icstca 
and  vesicular  sctninales  tiave  to  be  fonned.  And  lastly,  and 
this  IS  a  more  important  [wini,  the  two  gut.foniied  cement- 
glands  (or  iiicijtient  ovaria,  /,  tig.  i,  PI.  80)  which,  at  the 
period  of  the  monlling  of  the  carapace  and  eye-apodemcs, 
and  ultL-n  the  whole  animal  was  upturned,  came  to  oecnp/, 
together  with  the  cement-ducts  {f),  their  normal  posilioo, 
I.  e.  nenrly  parallel  to  the  stcntal  surface,  now  undergo  fur- 
ther changes.     1'lieir  upper  and  posterior  ends  lying  near 
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the  caeca  of  the  stomach,  increase  in  size,  but  retain  nearly 
the  same  character,  and  thus  form  the  two  true  ovaria ;  their 
middle  parts  become  emptied  of  their  cellular  contents,  and 
are  converted  into  the  two  simple  ovarian  tubes ;  and  their 
lower  ends  branch  out,  inosculate,  and  form  the  inextricable 
mass  of  ovarian  tubes  and  caeca.  The  points  of  junction 
on  each  side  between  the  two  cement-ducts  and  the  newly 
branched  ovarian  tubes,  become  now  developed  into  tlu^ 
two  cement-glands.  The  cement-ducts,  which  continue 
throughout  life  growing,  either  still  enter  the  old  antennae 
and  there  pour  out  the  cement -tissue,  or  they  pour  it  out 
through  special  orifices  formed  for  tliis  purpose  in  the  lower 
part  of  the  peduncle.  The  changes,  supervening  during 
the  metamorphosis,  in  the  ovaria  and  in  the  cementing 
apparatus,  here  described,  I  have  no  doubt  are  general 
throughout  the  Order. 

I  have  above  alluded  to  the  primordial  valves ;  these  are 
beautiful  objects  when  viewed  under  a  high  power :  they 
are  composed  of  chitine  without  a  trace  of  calcareous  matter, 
but  prefigure  in  shape,  size,  and  direction  of  growth,  the 
shelly  valves  soon  to  be  formed  under  and  round  them. 
They  are  composed  of  an  outer  membrane,  with  its  mar- 
gins separated  by  yellow  thickened  rims  from  the  mem- 
brane uniting  the  several  primordial  valves  together;  and 
this  outer  membrane  is  underlaid  by  a  single  layer  of 
generally  hexagonal,  thickish  cells  (PI.  30,  fig.  3  a),  varying 
from  J^th  of  an  inch  in  diameter.  These  cells  seem  to 
contain  a  nucleus;  and  they  are  at  first  separated  from  each 
other  by  clear  interspaces.  If  a  specimen  be  taken,  only 
a  little  before  the  formation  of  the  calcareous  valves,  one 
or  more  layers  of  membrane,  marked  by  an  hexagonal  reti- 
culation, can  be  separated  from  the  lower  surface  of  the 
main  hexagonal  network.  It  is  a  singular  fact,  that  in 
those  genera  in  which  there  are  several  valves,  the  primor- 
dial valves  occur  only  on  five,  namely,  on  the  two  scuta, 
two  terga,  and  the  carina ;  and  these  are  the  most  persis- 
tent valves  in  the  several  genera.  The  other  valves  are 
prefigured  only  by  brownish  membrane,  without  the  hexa- 
gonal tissue.  In  the  mature  Lepas,  the  membrane  con- 
necting the  several  shelly  valves  is  not  moulted,  but  dis- 
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inlcgnks;  in  tliv  {iritiitinliul  \nlvw,  bowvvcr,  which  aloud  I 
but  >ep«mto  frmu  uich  other,  this  ucmbniuo  in  luuiiltcd 
nnil  imtnciliattily  nftcr  the  llnl  iiioiill,  the  iirat  \ayct  of  Hhi-I 
njiMAn  miller  niid  n  littln  wny  Ix-yonit  iiirh  pninonlial 
vaUc)  thtlly  iiintlcr  likun W  appejira,  fll  )(.-a3t  in  khui;  com-Si 
between  the  rt-lUnf  the  hcxagoniil  tiuiic.  Thv  >oiing  stwily 
vrIvc*  are  cutiiu-cti'd  tujtelluT,  nt  i-ncli  HiiuY^ttivc  inwilt,  bjr 
lnuTower  itriiM  of  iiiciiitirDtiv,  till.  In  the  am--  of  I^)iah,  Iha 
valves  when  uiatnrc  (.-oiuo  to  touch  each  other  (l^Mtliihr, 
PL  1,  tig.  Ti).  TtH;  )>rimorilta]  valvu«  oro  oflvn  pn^rrvvd 
for  a  long  (iiuc  on  the  uoibones,  or  centres  of  (fruwtb 
~  tbc  five  vutvos,  on  which  Ihcy  occur,  tu  tiui  mnie  uumner 

the  tarrn-Hhctl  u  •oinctinim  pn^wr^cd  on  tbc  apri  of' 
in  spiral  luolliuai.     IIh<I  not  Cirripcdcs  gone  thniugh 

manr  ami  Burh  oomnUcatnl  mctauicinihofcs.  this  last 
state,  wWn  niruifched  onlv  with  |ihiuonliiu  valves  luid  witll 
sevcml  internal  urguna  only  (lartially  or  not  nt  all  duvelopcd, 
would  hnve  dc»prved  to  have  ranked  as  a  nptcial  i>tagr,  and 
nut  09  merely  KubordiaQtc  to  tlic  Innt  or  pu[>al  condition. 

In  the  Ualanidu',  or  scsrIIo  Cirn[M-deii,  the  young  unimal, 
imnit-diatcly  after  the  tnctamorphosts,  or  Bdll  Iwtter  if  dit- 
iiccliHl  out  of  the  pupal  carapace,  a.'^  1  succeeded  in  dtiing 
wilh  Jia/aniu  balnHuidcM,  )iiay  be  said  to  he  pvduDCuhileU; 
for  it  is  attached  by  a  little  disc  of  ceiuctit  closely  sur* 
rounding  tbc  njitennw,  the  rc«t  of  the  menihrenoiu  twsu 
forming  an  alnioiit  Mmii-globular,  ficsible  peduncle.  TtM 
valves,  at  this  the  earliest  period,  arc  all  nieiubrsnous,  and 
do  not  overlap  each  other.  In  iho  Bolnniiio:  they  do  noC 
pFCSont  tlw  peculiar  structure  of  the  primordial  \alve«  of  tho 
Lcpaclidffi ;  out  in  the  ChlbaniaUna%  in  Chtlmmatus,  I  saw 
tnuxs  of  this  stnicturc.  Cnlcareous  valves  arc  soon  fornied 
under  tlic  membranous  valves.  The  opercular  valies,  at 
tbis  early  period,  are  much  larger  tluin  the  valves  or  coni- 

rowDts  of  the  shell,  which  are  ouly  four  in  number, 
the  carino-luterol  com)Mirtmentit  ore  not  yet  fonned. 
The  oooipartmenta  from  the  first  arc  surprisingly  strong, 
and  have  their  olw  already  formed  nod  overlapped  by  the 
sdjoiuiuK  oompartiuents ;  but  of  the  mdii  there  Lo  as  ycl  no 
trace,  rbe  four  com|>artmciit4  form  a  uorrow  but  uenri; 
circuUr  hoop,  whvch,  from  its  relatively  large  diameter. 
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tends  to  draw  down  the  upper  or  posterior  end  of  the 
animal,  now  forming  the  opercular  valves;  and  as  the 
basis  soon  becomes  throughout  cemented  to  the  surface 
of  attachment,  the  young  Cirripede  is  much  depressed. 
Soon  the  opercular  valves  are  drawn  a  little  way  down 
within  the  shell,  becoming  attached  to  the  sheath,  instead 
of,  as  at  first,  to  the  very  summits  of  the  compartments.  In 
regard  to  the  changes  which  take  place  in  the  shell,  in  the 
number  of  the  segments  in  the  cirri,  and  in  the  number  of 
spines  borne  on  these  segments,  &c.,  during  the  continued 
growth  of  the  animal,  as  they  are  chiefly  important  for  the 
identification  of  the  species,  I  will  here  refer  to  a  discussion 
on  this  subject  under  the  head  of  the  Genus  Balanus. 

On  the  Homologies  of  the  Carapace  and  SIveUy  Vahrea,^^ 
In  the  pupa,  the  carapace  is  produced,  not  only  posteriorly, 
but  anteriorly,  so  as  to  cover  the  entire  animal,  with  the 
exception  of  a  narrow  sternal  surface  (PL  80,  fig.  4) :  in 
front  it  is  notched,  where  the  sternal  surface  terminates, 
and  from  this  notch  a  faint  line  runs  along  the  dorsal  sur- 
£Eu;e,  separating  its  tergal  elements.  In  the  young  Cirri- 
pede, after  the  metamorphosis,  there  is  no  trace  of  this 
medial  dorsal  suture,  or  of  the  wider  sternal  surface. 
Looking  at  the  several  genera  of  the  Lepadidse,  the  ex- 
ternal covering  of  the  whole  peduncle  and  capitulum  is  so 
continuous  and  of  so  uniform  a  nature,  that  I  think  we 
must  consider  the  whole  as  a  carapace,  of  which  the  sternal 
borders  have  become  completely  confluent ;  formerly  I  was 
inclined  to  look  at  the  capitulum  alone  as  formed  by  the 
carapace,  and  at  the  peduncle  as  being  composed  of  the 
two  or  three  anterior  cephalic  segments,  cased  only  by  their 
own  integuments.  As  far  as  can  be  discerned,  the  cara- 
pace in  the  pupa,  and  consequently  in  the  Cirripede,  con- 
sists only  of  the  tergal  elements  of  the  segments ;  and  this 
seems  likewise  to  be  the  case  with  the  carapace  of  the 
Podophthalmia.  Until  lately,*  Prof.  Milne  Edwards  doubted 
whether  the  carapace  in  the  higher  Crustaceans  (to  which 
I  believe  the  carapace  of  Cirripedes  must  be  compared)  was 
formed  by  the  backward  production  of  the  third  segment, 

*  Compare  '  Histoire  Naturelle  des  Cnistaces,'  torn,  i,  p.  27,  witli  '  Annales 
dcs  Sciences  Nat./  3d  seriet,  torn,  xri,  1861,  p.  S33. 
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which  bears  the  second  pair  of  antennae,  or  of  the  fourth, 
i.e.  the  mandibular  segment  ^  but  from  the  distribution  of  the 
nerves,  he  now  argues  that  it  must  mainly  belong  to  the 
third  segment.  In  Cirripedes,  the  course  of  the  nerves  leads 
to  the  same  conclusion ;  for  the  whole  shell,  sack,  and  pe- 
duncle are  supplied  with  nerves  proceeding  from  the  com- 
pounded ganglion,  wliich  belongs  to  the  second  and  third 
cephalic  segments.* 

The  whole  of  the  head  in  front  of  the  mouth,  together 
with  the  carapace,  is,  as  we  know,  formed  of  three  seg- 
ments; and  each  of  these  segments,  homologically,  ought 
to  consist  of  eight  elements ;  I  recall  to  mind  these  facts, 
inasmuch  as  the  transverse  separation  between  the  peduncle 
and  capitulum  in  the  Lepadida^,  and  between  the  basis,  the 
shell,  and  the  opercular  valves  in  the  Balanidse,  might  be 
thought  to  be  connected  with  the  separation  of  the  three 
caphalic  segments.  So  again,  as  in  the  Balanidae  the  shell 
normally  consists  of  eight  compartments,  these  might  be 
thought  to  be  related  to  the  eight  elements  of  one  or  other  of 
the  three  segments.  But  I  see  no  reason  for  admitting  this 
view ;  and  in  the  case  of  the  carina  and  rostrum,  two  of 
the  most  persistent  and  important  of  the  compartments, 
they  exactly  cover  the  sutures  which  ought  to  separate  the 
two  tergal  and  two  sternal  elements  of  the  segment.  The 
valves,  moreover,  often  form  many  more  whorls  than  three, 
or  the  number  of  the  true  cephalic  segments  in  front  of  the 
mouth ;  and  in  each  whorl  the  valves  tend  to  stand  in  tile- 
like or  alternate  order,  with  respect  to  those  in  the  whorls 
both  above  and  below,  which  would  not  be  the  case,  if  they 
were  the  eight  elements  of  the  segments. 

For  the  true  homologies  of  the  sclerodermic  plates,  or 
shelly  valves,  with  which  the  external  covering  of  Cirripedes 
is  so  generally  strengthened,  we  nmst,  I  believe,  look  to 
the  carapace  of  the  Podophthalmia.     In  these  latter,  we 

*  This  conclusion  is  supported  by  the  stnictnre  of  Protcolepas :  in  thti 
Cirripedc  there  is  not  a  vestige  of  a  carapace,  and  as  the  whole  of  the  animal  in 
front  of  the  mouth  is  almost  utterly  aborted,  being  reduced  to  a  mere  corering 
to  the  two  cement-ducts,  and  as,  on  the  other  hand,  the  mouth  with  the  man*^ 
dibles,  though  peculiarly  modified,  is  not  at  all  aborted,  there  is  a  strong  pro- 
bability, thut  the  abortion  of  the  carapace  is  connected  with  the  abortedstate 
of  the  three  anterior  ccplialic  segments ;  and  tiiat  the  carapace  in  its  origin  is 
not  any  way  related  to  the  fourth  or  mandibular  segment. 
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find  the  carapace  composed  of  sclerodermic  plates,  which, 
though  closely  joined  and  only  occasionally  separated  by 
sutures,  yet  in  their  origin  are  distinct;*  they  tend,  also,  to 
be  arranged  in  alternate  or  tile-like  order.  As  the  animal 
grows,  the  old  sclerodermic  plates,  all  joined  together,  are 
moulted,  and  new  ones,  also  all  joined  together,  of  a  larger 
size,  are  formed  beneath.  Now  let  us  imagine  the  growth 
to  be  more  gradual  but  yet  periodical,  and  the  new  and 
larger  sclerodermic  plates,  when  formed  under  the  old  ones, 
to  adhere  firmly  to  them ;  the  older  plates  would  thus  be 
prevented  from  becoming  confluent,  and  instead  of  being  all 
moulted  together,  as  is  now  the  case,  they  would  be  almost 
continually  separated  from  each  other,  owing  to  the  almost 
continuous  increase  in  size  of  the  new  underlying  plates. 
Consequently  lines  of  splitting  would  run  between  the 
several  plates,  however  numerous  they  might  be,  instead  of 
there  being,  as  now,  a  single  line  of  splitting  extending 
down  the  back.  In  fact^  we  should  have  the  identical 
manner  of  growth  of  the  shell  or  carapace,  which  occurs  in 
Cirripedes.  It  is  on  this  ground,  and  from  the  several 
points  of  homological  resemblance  incidentally  mentioned 
in  the  last  few  paragraphs,  that,  in  the  early  part  of  this 
Introduction  (p.  18),  when  discussing  the  whole  class,  I 
stated  that  I  believed  that  the  carapace  of  Cirripedes  pre- 
sented more  real  resemblance  with  the  carapaces  of  the 
Podophthalmia,  or  higher  Crustacea,  than  vnth  those  of  the 
lower  Crustacea,  though  in  mere  shape  they  more  nearly 
resembled  the  latter. 

Cementing  Apparatm  (Plate  28.) 

I  have  already  (p.  1 28)  given  an  account  of  the  manner  in 
which,  in  the  pupa  of  Lepas,  the  cement-tissue  escapes 
from  the  prehensile  antennae,  and  of  the  structure  of  the 
cement-ducts,  and  of  the  cement-glands  or  incipient 
ovaria ;  and  likewise  of  the  changes  by  which  these  organs 
assume  their  ultimate  form  in  the  mature  Cirripede.  In 
my  former  volume,  on  the  Lepadidae,  I  described  the 
cement-glands  and  the  cement-tissue  in  several  genera, 

*  '  Annalcs  des  Sciences  Naiurelles/  Z\  series,  torn,  xvi,  pp.  233,  236,  237. 
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,  luve  Ibm  abown  (tuiguUr  m  the  bet  u>  that  thtt  | 
I  rcuinit-gtaiKU,  with  their  cootcuta,  actunlly  coiUHt  fli 
onriau  tub»  with  their  coutcuts  (for  then  Meioed  to  be  a 
nhtiuii  ill  iIk  state  of  fulocM  in  both)  in  a  modifinl  con- 
dition, lu  llic  Bola»idw,I  urn  not  able,  from  tlw  ilitlinilly 
•  ^  the  <iiAM-<lu)ii,  to  CDofino  tbew  cooditfiimt,  c.\M>ptiiig  in 
^]>W  br  tlitt  ibo  tube*  oo  which  the  ocnwmt-ftlnuds  an 
ftnan),  riu  mlu  tlic  tmua  of  ovarinn  ckcb  ;  but,  I  luay  adtl. 
that  in  the  ubooniial  Frotco)e|)R)i,  beloAginK  to  another 
OrtUr  (m-v  tlk!  »cctioii.  ri.  'M,  ftg.  1),  authmg  could  bo 
piaiiier  llkuii  that  Ibti  iiiembnuie  of  the  ovarian  sack  {i\ 
roriUL'd  Ibr  cvmrnl-dm-tA,  nnil  that  ihoir  oelliilar  c 
wbicli  ivithin  the  «ack  Ut)  witv  itt  pniceaa  of  o 
ovm,  within  tbv  ducli  were  converted  into  the  c 
'fhis  ctment,  by  vome  unknown  power,  traveU  down  ihi 
dndar  and  deboncbca  at  the  anlrnna!>. 

Id  the  Lejiadids-,  there  are   uiil;  two  cetucut-gUindi 
which  are  aituatcd  high  up  in   the  midst  of  tiro  ovarii 
ca-co,  with  one  ocfoent-duct  jiruoi'vtliiig  from  each  -.  both  tl 
glandft  nitd  diacto  incraaac  in  »izc  with  the  tigt'  of  tlw  animal  :*j 
the  cviuent  imiks  cither  perniaiiciitl,r  from  tlte  prvlietiftili 
antentui,  or,  aft«r  u  &b<>ft  period,  through  aiwrtUR*  in  tb 
peduncle,  armnged  irn-gtiUrlv  or  in  straigbt  liiiea, — the  lai 
formed  aperture*  being  fitrthcsL  from  tlie  contml  and  Itaa 
point  uf  the  peduncle    la  the  Uobuina'.  i>u  Ihf  Hlbrr  band) 
^  each  period  of  gruwth,  a  |uir  of  new  cciuent-ghuids  i| 
developed,  larner  than  tboae  la^t  fonned,  nud  uuiking,  witi 
the  older  ulninU,  n  chain,  coiinwlcd  togctbt^r  by  what  L 
have  called  tlio  rt-mcat -trunk.    The  ccmenl-tniiik  connntal 
of  a  tube,  whicli  {tencntUy  bcGontea  enlarged  jn^it  iMrfora  I 
entering  each  ghuiu.     *11ie  glanda.  the  cement -tnink.  nnd  j 
enncot-ihicts,  all  adhere  to  thti  bual  tnembrauc  or  boaalj 
nhelly  ptnte.     Eurh  gland  pm  ri»«  to  two  rcmcnt-dticti 
the«o  often  bifnrralL-,  and  sonn-timcs  repeatedly  hifurc 
and  inoKulolc  before  pouring  out  their  contents  muud  t 
rtrcQinference  of  the  basis ;  anil  floinetinieit  tliey  all  tir*t  eitt4 
a  circumferential  eenient-diict.     The  probable  cause  of  tf 


n  nwpwl  tn  l\riUrt|irft  that  mrw  vtrnDotr^ 
•  a  man  pfubabic  in  Ikh  ffcau*  (kkB  la 
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greater  complexity  of  the  cementing  apparatus  and  of  the 
greater  number  of  the  excretory  orifices  in  the  Balanidae,  com- 
pared with  the  Lepadidae,  is  that  the  entire  surface  of  the 
broad  basis,  which  answers  to  the  whole  peduncle  in  theLepa- 
didse,  is  firmly  cemented  down  to  the  supporting  object,  in- 
stead of  merely  the  basal  end  oS  the  peduncle.  The  cement 
issues  either  in  a  ceUular  condition,  or  more  commonly  as  a 
fine  network,  which,  at  a  short  distance  from  the  orifices 
(PI.  28,  fig.  4  ay  z),  becomes  so  fine  as  to  form  a  sheet  or 
layer :  I  may  here  recall  the  fact,  that  in  the  cement  pro- 
ofing from  the  disc  of  the  antennae,  in  some  species  of 
Lepas,  a  similar  structure  was  observed.    The  cement  itself 

E resents  the  same  transparent,  brown,  laminated,  structure- 
's appearance,  and  the  same  chemical  reaction^  as  de- 
scribed in  my  former  volume.  The  cement  has  the  capacity 
of  occupying  and  filling  up  all  inequalities  in  the  supporting 
surface ;  I  have  seen  it,  when  spread  over  an  encrusting 
Flustra,  present  an  exact  model  of  every  cell ;  in  the  case  of 
Coronula,  it  seems,  as  we  shall  immediately  see,  to  have  the 
power  of  penetrating  into,  and  even  almost  blending  with 
the  epidermis  of  the  supporting  Cetacean.  The  last-formed 
cement-glands  and  cement-ducts  present  a  delicate  and 
transparent  appearance,  and  contain  cellular  matter;  whereas 
the  old  cement-glands,  and  sometimes  the  old  cement-ducts, 
are  filled  with  brownish  cement,  not  acted  on  by  boiling 
potash.  The  foregoing  remarks  are  confined  to  the  sub- 
family Balaninae,  for  I  have  not  been  able  to  examine 
thoroughly  the  Chthamalinae,  and  can  only  affirm,  that  in 
Chthamalus  and  Pachylasma  the  cement-ducts  repeatedly 
bifurcate  and  inosculate,  in  the  same  manner  as  in  the 
Balaninse.  I  will  now  proceed  to  describe,  in  some  detail, 
the  cementing  apparatus  in  the  several  following  genera. 

Coronula. — ^The  cementing  apparatus  is  here  more  simple 
than  in  any  other  genus  of  the  Balaninse,  and  I  have  studied 
it  more  carefully.  The  basal  membrane  of  Coronida 
Lalcenaria  is  figured  in  PI.  28,  fig.  1  a,  and  must  first  be 
described ;  its  relation  to  the  shell  will  hardly  be  understood 
without  looking  at  the  outline  of  the  folded  walls  of  this 
species,  in  PI.  16,  fig.  5.  The  basal  membrane  closes  the 
central  circular  hollow,  and  is  continuous  with  rays  (not 
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represented  in  PI.  28)  extending  under  the  doubled  walls 
and  terminal  transverse  loops.  It  has  eighteen  concave 
sides,  corresponding  with  the  inner  ends  of  the  folded  walls, 
for  each  of  the  six  compartments  is  trebly  folded.  The 
membrane  consists  of  successive,  conformable  slips  [cf,  c\ 
bordered  exteriorly  by  thickened  yellowish  rims,  and 
internally  overlapping  (when  viewed  from  the  inner  side) 
the  few  last-formed  slips,  and  then  thinning  out.  The 
membrane  forming  each  slip  is  itself  laminated.  The 
middle  portion,  about  3^th  of  an  inch  in  diameter,  is  rather 
opaque,  owing  to  the  slips  being  so  close  together.  Beyond 
this  central  part,  the  slips  suddenly  increase  in  size,  but  yet 
liave  a  different  shape  from  the  18-sided  outline,  which 
they  ultimately  assume:  this  difference  is  owing  to  the 
great  changes  in  shape^  as  explained  under  the  genus 
Coronula,  which  the  shell  mulergoes,  when  the  walls  at  first 
assume  their  folded  structure.  The  walls  are  invested  by 
longitudinally  striated  membrane  {p,j),p,  fig.  1  a),  which 
turns  in  under  their  basal  edges ;  and  this  membrane  is 
united  with  the  basal  membrane,  by  what  I  shall  call  the 
circumferential  slip  (A),  and  which  is  shaded  in  fig.  1 «, 
simply  for  the  sake  of  catching  the  eye.  It  is  the  circum- 
ferential slip  of  membrane  which  sends  rays,  under  the 
spoke-like  folded  walls :  thin  as  it  is,  this  slip  is  yet  lami- 
uiited,  but  is  not  bordered  by  thickened  edges.  The  mem- 
brane investing  the  walls  is,  like  the  basal  membrane, 
formed  of  successive  slips  with  thickened  edges,  which  over- 
hipi)ing  (viewed  from  the  inside)  the  last-formed  slips,  project 
beyond  them,  and  so  face  the  edges  of  the  slips  in  the  basal 
membrane ;  they  are  only  obscurely  indicated  in  fig.  1  a. 
The  circumferential  slip  {6)  lies  over  (as  viewed  from  within) 
l)()t]i  the  basal  and  wall  membrane.  This  whole  structure 
will,  perhaps,  be  best  understood  by  the  sectional  diagram 
(fig.  1  6),  in  which  the  letters  {c\  c)  show  the  sUps  of  basal 
membrane ;  {p)  the  parietal  membrane,  coating  the  outside 
surface  of  the  walls  of  the  shell,  not  here  represented; 
(/>)  the  circumferential  slip  overlying  both  /  and  (jsr,  s)  the 
layers  of  cement.,  which  may  for  the  present  be  disregarded. 
In  ordcT  to  allow  of  the  growth  of  the  shell,  the  circum- 
iVriiilial  slip  [h)  period irally  si)lils  in  the  middle,  all  round, 
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in  a  line  exactly  conformable  to  the  edge  of  the  last-formed 
slip  of  basal  membrane ;  and  likewise  in  straight,  medial 
lines  under  the  spoke-like  (cut  off  in  fig.  1  a)  doubled 
walls.  I  have  seen,  under  a  high  pow^er,  the  line  of  splitting, 
very  shortly  after  its  formation,  with  the  two  edges  ragged 
and  near  together,  with  an  extremely  narrow,  new  cir- 
cumferential slip  just  formed,  between  and  over  the  edges 
of  the  previously  formed  slip.  What  causes  the  cir- 
cumferential slip  to  split  so  symmetrically,  I  cannot  say: 
the  opposed  edges,  after  a  time,  become  thickened,  appa- 
rently from  adhering  to  the  underlying  layer  of  cement,  as 
will  presently  be  described.  The  circumferential  slip  con- 
tinues increasing  in  breadth  till  the  period  of  its  splitting 
arrives,  by  which  time  it  has  become  much  broader  than 
the  last-formed  slip  of  basal  membrane;  and  after  the 
spHtting  takes  place,  the  interior  half  towards  the  basal 
membrane,  forms  a  new  basal  slip  all  round  the  basis,  and 
the  exteiior  half  adds  a  new  slip  to  the  membrane  invest- 
ing the  walls.  This  latter  membrane  being  inflected  under 
the  basal  edges  of  the  walls,  is,  during  the  growth  of  their 
edges,  drawn  straight  down,  the  newly-formed  portion 
taking  the  inflected  position. 

In  the  sectional  diagram,  (1  d)  the  circumferential  slip  is 
not  yet  broad  enough  to  split ;  when  it  has  become  so,  it  will 
split  under  the  letter  {d) .  The  slips  of  basal  membrane  are,  as 
may  be  seen  in  fig.  I  a,  narrower  towards  the  circumference ; 
hut  the  two  or  three  last-formed  slips,  are  out  of  proportion 
narrower  than  the  others;  and  it  is  certain,  from  the  com- 
parison of  the  basal  membranes  of  specimens  of  different 
ages,  that  these  will  afterwards  increase  in  width.*  I 
have  seen  no  other  instance,  in  Cirripedes,  of  growth  in 
membranes,  except  at  their  extreme  margins:  I  suspect 
that  these  last-formed  slips  are  pulled,  during  the  downward 
and  outward  growth  of  the  shell,  a  little  from  over  the  last- 

*  In  the  case  of  one  foum^  shell,  I  found  that  the  previously-formed  circom- 
fcreiitial  slip  must  have  split,  lone  before  it  had  assumed  its  proper  and  ordinary 
width ;  for  the  last-form^  slip  of  basal  membrane  was  of  extreme  narrowness, 
and  would  have  to  be  considerably  added  to  in  width,  whilst  the  new  and 
narrow  circumferential  slip  was  likewise  being  added  to  in  width.  This  slip 
uf  liu!»ai  membrane,  though  so  extremely  narrow,  had  its  own  cement-ducta  av*^ 
glauds. 
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fonned  slips,  new  and  larger  lamiii®  being  all  the  time 
thrown  down,  so  as  to  prevent  any  fissure  being  formed. 
I  also  suspect  that  the  gradual  increase  in  width  of  the 
circumferential  slip  itself,  is  due  to  the  opposed  edges  of 
the  underlying  and  last-formed  circumferential  slip  being 
dragged  further  apart  from  each  other,  new  ana  wider 
lamina)  of  membrane  being  continually  thrown  down ;  the 
new  circumferential  slip  being  thus,  also,  all  the  time 
thickened,  as  well  as  rendered  broader. 

The  central  slip  or  rather  disc  of  membrane,  is  ^ths  of  an 
inch  in  diameter;  and  this  shows  the  basal  diameter  of  the 
shell  immediately  after  the  metamorphosis.  In  the  middle 
of  this  little  disc  I  saw,  in  several  specimens,  the  prehensile, 
pupal  antennse ;  I  made  out  distinctly  the  ultimate  segment 
with  its  bristles,  and,  as  I  believe,  the  disc-segment,  which 
was  T^ths  of  an  inch  in  diameter ;  but  this  portion  was 
much  obscured  by  the  quantity  of  cement.  When  the 
corium  is  removed  from  the  inner  side  of  the  basal  mem- 
brane, the  two  chains  of  glands,  extending  from  exactly 
over  the  antennae  in  the  centre  about  half  way  towards  the 
circumference,  are  conspicuous.  The  cement-trunk,  con- 
necting the  glands,  is  thin,  and  at  the  further  end  is  always 
broken  off,  by  the  removal  of  the  corium  and  overlying 
layer  of  ovarian  caeca,  into  which  the  two  cement-trunks 
enter;  and  without  which  removal,  nothing  could  be 
seen.  The  two  chains  of  glands  form  a  very  lai^e  angle, 
open  towards  the  rostral  end  of  the  shell,  as  represented 
at  fig.  1  <7,  much  enlarged ;  by  a  mistake  in  fig.  1  a,  the 
two  have  been  drawn  in  a  straight  Une.  The  cement-txunk 
increases  in  diameter  in  proceeding  from  the  centre  to  the 
circumference,  and  the  glands  likewise  increase  in  size,  at 
the  same  time  altering  somewhat  in  shape.  From  near 
the  lower  side  (the  basal  membrane  being  viewed  from 
within)  of  each  gland,  two  cement-ducts  proceed,  which 
pour  out  their  contents  beneath  the  basal  membrane.  The 
orifices  of  the  ducts  always  exactly  face  the  middle  folds  of 
the  two  lateral,  and  two  cariuo-lateral  compartments.  In 
a  full-sized  specimen,  there  are  from  thirty-five  to  forty 
ccuient-glands  on  each  side,  always  corresponding  exactly 
with  the  number  of  slips  of  basal  membrane,  including  the 
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circumferential  slip,  to  whiek  the  last-formed  pair  of  glands 
and  cement-ducts,  bdong.  In  carrespondence  with  the 
great  number  and  narrowness  of  the  central  slips  of  mem- 
brane^ so  are  the  cement-glands  towards  the  centre  nume« 
rous  and  very  small  All  the  glands,  in  the  more  central 
parts,  consist  oi  a  mere  transverse  enlargement  of  the 
cementrtrunk :  bat  the  exterior  and  larger  glands,  which 
are  mcHre  closely  pftdked  together,  are  more  globular  or 
pear-shaped ;  and  the  two  ducts  (of  which  the  one  on  the 
postnd  side  is  considerably  enlarged  at  its  base)  do  not 
come  out  of  the  gland  exactly  at  the  same  level.  The 
trunk,  connecting  the  glands,  runs  straight  from  one  to  the 
other.  The  ducts  proceeding  from  the  outer  and  older 
glands^  on  the  carinal  side,  are  much  curved  (PL  28,  fig.  1  c). 
To  give  an  idea  of  the  dimensions  <£  the  several  parts,  I 
may  state  that  the  largest  ducts  were  i^ths  of  an  inch  in 
diameter,  and  the  g^nds  belonging  to  them  nearly  thrice 
as  much,  measured  in  the  direction  of  the  cement-trunk ;  on 
the  other  hand^sonae  of  the  ducts  fromthe  small  central  glands 
had  a  diameter  eighteea  times  less  than  that  of  the  largest 
ducts.  Towards  the  circumference,  tl»  ducts  that  proceed 
from  the  older  and  larger  glands  are  piled  one  exactly  over 
the  other — the  last  formed  being  the  topmost,  and  all  are 
imbedded  in  the  corium  which  overlies  the  basal  membrane : 
this  position  of  the  ducts,  one  over  the  other  (which  could 
not  be  well  represented  in  figs.  1  a  and  1  c),  is  owing  to 
their  all  debouching  at  the  same  exact  point.  But  the 
ducts  form  the  smaller  and  younger  glands,  when  the  shell 
had  a  different  shape,  are  spread  out,  and  are  all  attached 
to  the  basal  memlHrane.  Altogether,  the  basal  membrane 
of  CoroBuldy  when  well  cleaned,  and  examined  under  a 
moderately  high  power,  presents  the  most  singular  and 
elegant  appearance. 

We  now  come  to  the  cement-tissue:  this  hes  on  the 
under  or  outer  side  of  the  basal  membrane ;  it  is  not  repre- 
sented in  figsv  la  or  Ic,  but  only  in  the  sectional  dia- 
gram, 1  d,  by  the  letters  ;;,  z:  it  presents  its  usual  character 
and  appearance,  like  soUd  glue  or  brown  gum,  but  is 
obliquely  laminated  and  sub-laminated :  it  forms  a  layer 
much  thicker  than  the  basal  membrane   itself,  being  i 
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much  as  '004  or  005  of  an  inch  in  thickness.  It  is,  how- 
ever, difficult  to  ascertain  its  thickness,  from  the  singular 
manner  in  which  it  penetrates  into  and  almost  blends  with 
tlie  epidermis  of  the  whale's  skin ;  so  much  so,  that  for  a 
considerable  time  I  thought  (not  then  knowing  anything 
about  the  cement  of  Cirripedes)  that  this  transparent  homy 
substance  probably  answered  to  a  com  on  the  human  foot 
produced  by  pressure.  But  I  soon  observed  that  this  homy 
substance  certainly  extended  into  and  up  the  cement-ducts ; 
and  this  fact  first  led  me  to  the  examination  of  the  whole 
subject  in  the  several  genera  of  Lepadidse  and  Balanidse. 
It  was  not  difficult  to  remove  the  cement-ducts,  leaving 
small  portions  of  the  contained  cement  projecting  freely  up 
as  points  from  the  general  surface  of  cement.  The  cement 
adheres  slightly  to  the  whole  basal  membrane,  but  chiefly 
to  the  yellowish  rims  or  edges  of  the  successive  slips ;  and 
it  is  indeed  this  adhesion  which,  I  believe^  produces  the 
rims ;  for  the  cu'cumferential  slip,  when  first  split,  had  very 
ttiin  ragged  edges.  The  cement  also  extends  under  the 
spoke-like  prolongations  of  the  circumferential  slip,  and 
likewise  some  way  up  the  sides  of  the  walls. 

The  cement-glands,  the  trunk,  and  the  ducts,  except 
the  two,  three,  or  even  four  last-formed  ones,  are  all  filled 
with  an  apparently  solid  thread  of  transparent,  brownish 
cement,  differing  in  no  respect  from  the  cement  under  the 
central  parts  of  the  basal  membrane.  In  one  instance,  in 
which  the  last-formed  pair  of  glands  and  ducts  had  appa- 
rently been  only  just  developed,  they  were  so  perfectly 
transparent  that  I  could  distinguish  them  only  under  certain 
lights,  and  I  could  not  perceive  any  contents.  The  last- 
formed  glands  and  ducts  always  appear  very  delicatCj  and 
include  a  tube  of  very  delicate  tissue,  containing  more  or 
less  of  granular  matter.  The  next  succeeding  pair  of  glands 
and  ducts  are  always  more  opaque,  and  contain  much  more 
granular  matter;  which,  in  the  next,  or  next  but  one,  may 
be  seen  passing  into  the  state  of  pale  brown,  transparent 
chitinc.  I  have  seen  some  most  distinct  instances,  in  which, 
in  the  same  duct,  the  part  towards  the  centre  of  the  basis  was 
filled  with  homogeneous  cement,  and  the  part  towards  the 
circumference  with  still  plainly  granular  matter.     In  the 
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successive  circular  slips  of  cement-tissue^  lying  attached 
under  the  circumferential  slip  and  under  the  two  or  three 
succeeding  slips  of  basal  membrane,  an  exactly  analogous 
series  of  changes  is  presented ;  as  indeed  might  have  been 
expected,  as  the  slips  of  cement  are  absolutely  continuous 
with  the  contents  of  the  ducts.  Moreover,  if  a  vertical  sec- 
tion be  made  across  one  of  the  last-formed  slips  of  cement, 
it  may  sometimes  be  seen  to  be  apparently  in  the  act  of 
separating  into  layers,  with  the  lower  layers  more  pulpy, 
elastic,  and  white  than  the  upper  layers,  which  are  less 
coherent,  and  show  as  yet  even  still  less  the  character  of 
cement.  The  cement  under  the  cu'cumferential  and  adjoin- 
ing slips,  often  presents  a  peculiar  wrinkled  appearance,  in 
lines  conformable  with  the  outline  of  the  basal  membrane ; 
but  I  do  not  believe  that  these  are  real  wrinkles,  though  so 
like  them ;  they  seem  to  consist  of  sinuous  threads,  longer 
or  shorter,  sometimes  slightly  branched,  crossing  and  inter- 
joined,  and  composed  apparently  of  faintly  coloured  cement. 
I  suspect  that  these  threads  are  formed  by  the  union  and 
subsequent  drawing  out  of  aggregations  of  that  matter, 
which  within  the  ducts  is  first  granular,  and  then  changes 
into  cement ;  for  at  the  orifices  of  the  ducts  these  wrinkled 
threads  sweep  outwards  in  curved  lines  on  both  sides.  The 
cement  in  these  early  stages  adheres,  with  very  little  force, 
to  the  basal  membrane ;  and  with  only  a  little  more  force  to 
the  underlying  layers  of  cement ;  in  fact,  till  it  assumes  the 
brown  translucent  appearance,  like  solid  glue,  it  hardly 
seems  to  act  as  cement. 

How  the  cement  reaches  the  skin  of  the  whale,  will  be 
best  understood  by  referring  to  the  sectional  diagram 
(PI.  28,  fig.  1  b).  When  the  circumferential  slip  of  mem- 
brane {b)  splits,  a  new  circumferential  slip  will  be  formed 
over  it,  together  with  new  cement-glands  and  ducts,  and 
cement  {z,  z)  will  issue  from  four  new  orifices,  and  will  ex- 
tend on  both  sides  of  these  orifices,  till  the  ends  meet  and 
become  united,  thus  forming  a  narrow,  18-sided,  con- 
tinuous, new  slip  of  cement,  with  18  spokes  proceeding 
from  it.  I  have  not  noticed  lines  of  union  in  the  cement 
of  any  one  slip  ;  but  the  matter  forming  each  slip,  certainly 
has  proceeded  from  four  distinct  orifices.     Seeing  how  per- 
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tmtif  noMHtvc  Inycn  of  ociimU  ndva  boroine  Itlondod 
tOgMNr,  HncB  of  union  or  jiinrtioit,  coiild  hanlljr  be  ex- 
perted  to  he  prucrvctl  in  ihu  utim-  iiKlititliial  \nyex.  Wben 
Ibo  rimiiiifi'n-iitml  slip  of  lutHal  mL-mbranv  spUu,  Uionnilvf' 
Iving  Kljp  of  criiMrnl,  wliicli  wc  will  call  a,  doci  uot  split, 

I     but  bocomt^  utrclrhvtl,  io  thnt  tlio  ntwlvfonucil  Klip  of      ^H 
ocmcnl,  wliich  wr  will  cmll  h,  dor^  not  mwli  tho  sltiu  of      ^H 
the  wliolc.     As  tlic  nuvr  circumfi^-ntial  nlip  of  bnnal  nieiii-      ^| 
branet  goe*  on   in<'rcuing   in  width,   a  contjnuei  lu  be      ^H 
Rtralcbed,  Init  does  tio(  split,  till  at  leaU  nnotlicr  cinnini*      ^| 
ferential  slip  of  haaal  meaibronc  luts  )>oen  f<irmc<l  and  hits      ^| 
been  split,  and  till   B  has  been  also  atretdinl.     by  this      ^| 
time,  the  cmient-tiniio  a  hm  assamed  its  nonnal  stnictiiR!,      ^| 
and  hmi  tlw  power  of  adbering  to  the  whale's  skin,  which  it       ^| 
hu  now  ranched,  owing  to  tlie  Rplitting  of  the  under  and 
older  slipa  of  cement.     At  the  next  prriod  of  growth,  a 
ilwlf  will  split,  and  n  will  touch  (lie  wbalf's  ikin  and 
•dberc  to  it ;  and  this,  nlw,  will  ultiuinlrlj'  split.    It  results 
&wn  this  action,  thnt  the  ct-oient  has  a  slretclied,  and  some* 
tiinca  c\en  a  fibrous  appearance,  with  the  lower  cdgeH  of  the 
byen.  of  which  c«ch  slip  of  oenicnt  is  fonned,  thinning  out. 
I  have  before  iiatod,  that  the  two  or  three  last-forioed 
slips  of  basal  membrane  arc  formed  at  first  too  narrow. 
and  appnrcotlj  hare  to  lie  drafted  outwards,  over  rarh 
other;  and  it  i«  perhaps  owing  to  thin  circunutance,  and 
to  slobuli-fl  of  cimient  having  tint  fullM--n»l  to  the  under 
sartaee  of  the  sUps  of  basal  membrane,  (hat  these  slips  am 
studded  beneath  willi  parallel  little  vermiform  bodiex,  sonw* 
times  of  considerable  length,  and  fumishod  with  beads,  all 
direried  outwards,     'lliese  tapering,  \emiironn  bodies  bavo 
a  considerable  rcaembbnce  to  the  threads  before  mentioned, 
which   give   the    wrinkled,  concentric  appearance   to  tbo 
newly  formed  layers  of  cement,  and  have  probably  a  okiwty 
'atulogotts  origin ;   in  one  ciug,  indeed,  it  appeared  as  if 
■onue  of  Ibeao  ccmceiitric  thmfbi  wert'  in  process  of  being 
drawn  out  at  right  angles  lo  their  original  course.     Lastly, 
it  shwdd  be  obeenixl,  that  as  the  eiterior  half  of  the  men* 
brane  of  tlw  circumferential  Nlip,  after  each  ttplitting,  is 
dragged  ciown,  and  thus  oomca  to  iovcfit  the  oulo-  surface 
of  the  vaD  of  tbo  abdl  (the  wall  not  being  repivarnlod 
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in  the  diagram,  but  standing  where  the  letter  (p)  stands), 
8o  it  must  be  with  the  cement,  which  thus  likewise  comes, 
in  an  unusual  manner,  to  invest  the  outer  surface  of  the 
folded  walls  of  the  shell,  and  attaches  them  to  the  skin  of 
the  whale, — which  latter  is  always  growing  upwards,  and 
tending  to  bury  the  shell. 

Piatylepas  decorata. — This  genus  is  closely  allied  to 
Coionula,  and  the  cementing  apparatus  is  essentially  simi- 
lar. In  one  specimen,  I  counted  no  less  than  forty-nine 
dips  of  basal  membrane,  each  of  which,  of  course,  had  its 
pair  of  cement-glands,  and  each  of  the  latter  its  two 
ducts.  The  glands  consists  of  a  transverse  enlargement 
of  the  tnmk,  as  in  the  early  stages  of  Coronula.  Neither 
the  glands  nor  the  duct,  when  old,  become  filled  up  with 
cement,  but  only  the  main-trunk.  The  ducts  are  very 
delicate  and  thin ;  the  larger  ones  being  only  ^§^  of  an 
inch  in  diameter.  The  glands  stand  some  way  apart  on 
the  two  cement  trunks ;  and  the  latter,  instead  of  being 
straight  as  in  Coronula,  are  deeply  serpentine ;  the  glands 
are  formed  on  each  bend,  so  that,  though  all  on  one  side 
are  connected  on  the  same  trunk,  they  form  a  double  row  on 
each  side  of  the  basal  membrane.  The  basal  membrane  (in 
the  centre  of  which  I  distinctly  saw  the  antennae  of  the 
pupa)  has  six  deep  bays  or  excisions,  corresponding  with  the 
midribs  (see  PL  17,  I  a,  1  e/)  of  the  six  compartments;  and 
the  two  ducts  from  each  gland,  on  the  right  and  left  sides, 
debouch  at  the  heads  of  the  four  lateral  excisions,  exactly 
opposite  the  midribs  of  the  lateral  and  carino-lateral  com- 

Eartments.  The  later-formed  glands,  owing  to  all  of  them 
eing  situated  some  way  apart  from  each  other  on  the 
two  cement-tnmks,  lie  further  from  the  centre  of  the  basis 
than  do  the  orifices  of  their  ducts  ;  hence  the  later-formed 
ducts  are  directed  a  little  backwards,  or  from  near  the 
circumference  towards  the  heads  of  the  deep  excisions. 

Tubicinella. — The  cementing  apparatus  is  here  less  sym- 
metrical ;  but  this,  I  believe,  is  chiefiy  owing  to  the  basal 
membrane  being  formed  of  successively  larger  discs  (not  slips) 
of  membrane,  thrown  down  not  quite  concentrically  one 
over  the  other ;  each  new  disc  of  membrane  seems  to  cover 
the  last-formed  cement-glands  and  ducts;  and  there  are 
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as  many  ducts  and  glands  as  there  ai^e  discs  of  membrane, 
all  adhering  together.  In  one  specimen,  it  appeared  that 
normally  there  were  four  sets  of  cement-ducts,  as  in  the 
allied  genera  of  Coronula  and  Platylepas;  but  in  other 
specimens,  the  ducts  were  distributed  very  irregularly.  In 
one  case  the  two  cement-trunks  extended  parallel  and  dose 
together,  one  of  them  terminating  long  before  the  other.  I 
have  given  a  figure  (PI.  28,  fig.  3)  of  three  of  the  cement- 
glands,  removed  from  the  basal  membrane,  together  with  their 
ducts.  The  cement-trunk  (//)  seemed  to  be  a  little  enlarged, 
and  to  be  crossed  by  septa,  as  it  entered  the  glands  (£),  but  I 
could  not  make  out  this  structure  clearly  enough  to  be  repre- 
sented. Whilst  young,  the  cement-glands  stand  some  little 
way  apart  from  each  other ;  and  in  the  figure  given  of  some 
of  the  last-formed  glands,  they  are  hardly  separate  enough. 
Each  gland  gives  out  obliquely,  on  one  side,  a  cement-duct  (c) 
which  I  traced  in  several  cases  to  the  margin  of  one  of  the 
discs  of  basal  membrane,  where  cement  issued  from  it ;  and 
on  the  opposite  side,  a  tapering  spur  {d),  varying  in  length, 
which  may  be  called,  and  I  believe  really  is,  a  rudimentary 
duct.  Of  these  spurs  we  shall  meet  many  instances  in 
other  genera.  The  duct  {c)  and  the  spur  {b),  close  to 
where  they  entered  the  gland,  in  some  specimens  gave  off,  at 
about  right  angles,  short  blunt  points,  or  rudimentary 
branches.  This  duct  and  spur  correspond,  I  believe, 
with  the  two  ducts  in  Coronula;  but  besides  these,  a 
duct  {a)  is  given  off  from  one  end  of  the  gland,  from  the 
surface  opposite  to  that  at  which  the  cement-trunk  enters. 
This  duct  {a)  is  very  singular,  from  always  forming  a  loop 
{a'),  with  two  spurs  projecting  from  it :  thcvse  two  spurs 
occasionally  spring  from  a  common  point:  I  have  seen 
nothing  like  this  structure  in  any  other  Cirripede.  This 
duct  {a)  nms,  like  the  duct  (cr),  to  the  margin  of  its  own  disc 
of  basal  membrane,  where  it  debouches.  Besides  these  ducts, 
in  the  best  specimen  which  I  examined,  there  were  two 
other  sets  of  ducts,  which  were  slightly  zig-zag,  and  at  each 
angular  bend,  a  mere  knob  or  point,  or  at  most  a  short 
branch,  was  given  off;  but  this  branch  seemed  never  to  run 
to  the  margin  of  the  basal  membrane  or  to  give  out  cement ; 
whereas  the  main  branch  did  give  out  cement.      I   was 
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not  able  to  tmce  these  ducts  to  their  glands.  In  these 
eig-zag  ducts,  and  in  the  rudfmentary  points  sometimes 
observed  at  the  base  of  the  duct  (c),  and  likewise  at  the 
base  of  the  spur  (6),  we  see  the  first  indication  of  that 
tendency  to  bifurcation,  so  strongly  characteristic  of  the 
cement-ducts  in  all  the  genera,  excepting  those  already 
described,  which  are  allied  to  Coronula. 

Chelonobia  patida. — ^The  cementing  apparatus  is  here 
chiefly  remarkable  for  the  thinness  and  straightness  of  the 
main  trunk,  {Jf^  PI.  28,  fig.  2),  and  from  the  great  distance 
at  which  the  glands  stand  apart ;  had  another  gland  been 
drawn,  it  would,  on  the  scale  here  used,  have  stood  exactly 
under  the  two  upper,  {d  cf)  in  fig.  1  c.  We  here  see  that 
the  trunk  (/),  before  entering  the  gland  {h),  has  an  en- 
larged portion  (y) ;  this,  I  suspect,  is  a  very  general  struc- 
ture. Each  gland  gives  out,  on  opposite  sides,  two  ducts 
{a  a,bb)y  larger  even  than  the  main  trunk ;  and  these  ducts 
bifurcate  repeatedly,  and  inosculate.  By  this  inosculation  it 
is  not  improbable  that  all  four  ducts,  proceeding  from  the 
two  glands  of  the  same  age,  may  be  connected  together ; 
certainly  the  bifurcating  branches  from  the  same  duct  thus 
become  repeatedly  connected.  For  the  first  two  or  three 
bifurcations  the  ducts  decrease  very  little  or  not  at  all  in 
diameter;  but  nearer  the  circumference  they  become 
smaller.  The  ducts,  also,  proceeding  from  the  younger 
and  smaller  glands,  are,  of  course,  proportion  ably  smaller. 
In  one  case  I  was  able  to  count  four  bifurcations  in  the 
duct  between  the  gland  and  the  edge  of  the  basal  mem- 
brane. It  follows  from  this  structure,  that  the  basal  mem- 
brane, at  each  period  of  growth,  is  cemented  down  by  cement 
issuing  from  several  orifices ;  but  we  shall  presently  find 
that  in  other  genera  the  cement  proceeds  from  many  more 
orifices.  In  fig.  2  there  is  represented,  by  the  aid  of  the 
camera,  a  small  portion  (from  the  outer  [a)  to  the  outer  {b) 
being  i^ths  of  an  inch  in  length)  of  the  basal  membrane, 
with  all  the  several  cement-ducts  adhering  to  it,  which  I 
could  distinguish,  and  drawn  of  their  proper  relative  sizes  ; 
this  figure  also  shows  some  of  the  bifurcations,  but  no  inos- 
culation happened  to  be  included  in  the  space  here  given ;  the 
basal  membrane  itself  has  not  been  represented.    In  taking 
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■  view  of  a   roimidcnible   portion  of  tlic  boul  mcmlirniw,  1 
espcciillf  townnln  the  circumrercDcc,  some  iMirallcluiiu  id 
tiie  bmnclim  could  l>c  itcrreiTcd ;  one  Kt  of  bnmches  tending  \ 
to  run  in  the  dirt«tioii  of  the  ray  of  the  circle,  and  the  other  f 
Kt  in  the  Hne  ni  the  rircutiifrrenrc.  ] 

Etminitu    Kimoii.  ■ — The  ceineiit^gliindfi    here   retembJe  ' 
those  of  Chcloiiomn,  but  the  trunk  d«r»  not  »cGin  to  be 
cobrged    brforv    entering   the   gUnd.      Thu   gUnda   are 
situated  rothej-  far  apart ;  and  tlic  chid"  peculiarity  ih,  that 
the  trunk  caniiectinic  the  glands  is  a»  tortuous  u»  ttie  trvk 
of  a  worm.     Each  ^«aA  gives  out  two  duets,  which  bifur- 
cate repeatedly,  oiiu  often  inoscuhite,  nuking,  in  ]«rts.  on 
betagonat  oieKb-work :   sotiie  of  the  branclKs  do  not  de- 
bouch  on    the   basal   meuibrnne,   but  terminate  in   blunt 
EQints.     So  natDcroua  arc  the  ducts,  ttuit  the  Itosal  nictn- 
nine  may  be  compared  to  pieces  of  paper  nith  the  fine 
fibrous  branching  Tx>oto  of  «M»e  plant  drietl  and  heaped  on 
it     Some  of  them  ducts  are  rrry  regnlnrlr  jointed,  and 
reserabU'  a  conferva, — an   appenronco  which   I  beheve  is 
owing  to  divisiotu  in  the  contained  ceiuetit ;  uther  ducts 
are  parlially  marked  by  little  wrinkles,  ns  presently  to  be 
described  under  Halanus.    llie  cement,  instead  <>f,  as  hens 
toforc,  invariably  forming  a  slip  nitind  and  U.-nenth  the  dr- 
auufereuoe  of  the  basnl  membninc,  here  often  forms  little,  j 
independent,  circular,  and  irregularly-KhaiH'd  discs,  each  of  | 
whicn  has  itsiicd  from  a  single  oriticc.     I  may  here  add  \ 
that  in  two  epocies  of  I'^lrakita  1  saw  the  cement-ducts  * 
repeatedly  biftmnttng,  with  same  of  the  branches  Inosru- 
lating,  as  in  Khninius  and  Cbclonobia. 

lu  Halanut  baiamoidfa,  which,  like  nil  the  Cirri[>ede8 
hitherto  mentioned,  has  a  nivmliranous  bans,  I  could  only 
make  out  an  amazing  number  of  bifurcating  and  inosru- 
Uting  ocmcnl-ducts  of  vety  various  diameters.  The  cenwnt- 
tissiM,  on  the  under  side  of  the  butl  membnuie,  gcnerallj 
eotMistcd  of  little  circular  discs,  on  an  average  from  jgttht 
of  an  inch  in  diameter ;  but  there  were  also  globoloa  and 
short  tortuous  threads  of  cement.  In  some  vei^  much 
doDgatcd  and  crowded  spcdmens — in  whidi,  during  the 
downward  growth  of  the  walls,  the  basal  membrane  had 
ceased  to  reach  the  surfaee  of  attachment,  and  being  thus 
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suspended  had  become,  as  viewed  from  the  outside,  deeply 
concave — the  cement  had  apparently  continued  to  try  to 
reach  the  rock,  and  novr  hung  dovrn  in  the  form  of  two 
thickish  roots,  some  tenths  of  an  inch  in  length.  These 
roots  were  round,  and  tapered  either  to  a  fine  or  blunt 
point ;  one  was  doubled  on  itself,  and  so  had  become  united ; 
in  the  other,  I  could  perceive  five  layers  or  sheaths  of  the 
cement-tissue,  one  within  the  other ;  the  innermost  of  these 
layers,  which  once,  no  doubt,  formed  the  outside  surface  of 
the  root,  was  only  a  quarter  of  its  present  length. 

In  Salanus  tintinnabulum,  the  basis  is  calcareous :  when 
its  upper  surface  is  cleaned,  dried,  and  examined  under  a 
good  light,  the  numerous  larger  cement-ducts  can  be 
seen,  even  by  the  naked  eye,  or  under  a  weak  lens,  and 
present  an  el^ant  appearance.  These  larger  ducts  run  in 
parallel  lines  from  the  two  chains  of  glands  towards  the 
circumference.  They  are  all  encrusted  with  calcareous 
matter,  and  in  the  more  central  parts  are  hidden  under  it ; 
at  each  period  of  growth,  when  the  basis  is  added  to  round 
the  circumference,  it  would  appear  that  a  layer  of  excessive 
tenuity  of  shell  is  thrown  down  over  the  whole  surface,  just 
in  the  same  way  as  in  Tubicinella,  at  each  period,  a  new 
and  larger  disc  of  membrane  was  thrown  dovm  over  the 
pre-existing  membranes  with  their  cementing  apparatus. 
The  cement-glands,  in  the  middle  of  the  basal  plate,  seem 
often  to  give  rise  to  small  abnormal  depositions  of  calca- 
reous matter.  When  the  basis  (it  is  best  to  take  a  young 
specimen)  is  slowly  dissolved  in  acid,  all  the  cementing 
apparatus  is  left  uninjured,  adhering  to  the  delicate  tissue 
which  before  existed  in  a  calcified  condition.  Near  the 
middle  I  saw  the  two  antennae  of  the  pupa ;  and  from 
them  the  two  cement-trunks  extended  about  half-way 
towards  the  circumference.  These  two  chains  of  glands  are 
often  placed  very  irregularly,  but  they  tend  to  form,  as  in 
Coronula,  a  large  angle,  open  towards  the  rostral  end  of  the 
shell.  The  glands,  close  to  the  old  antennae,  commence 
abruptly,  of  rather  large  size :  the  later-formed  glands,  with 
their  ducts,  are  in  regular  order  larger  than  the  younger  ones, 
and  stand  much  closer  together.  After  immersion  in  acid 
all  the  glands  and  ducts  appeared  empty,  instead  of  the  older 
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ones  being,  as  in  Coronula,  filled  with  cement.  In  one 
case  I  counted  on  each  trunk  twenty-five  glands,  besides 
some  smaller  obscure  ones  close  to  the  centre. 

In  PL  28,  fig.  4  d,  I  have  given  a  drawing  of  two  of  the 
cement  glands :  the  cement-trunk  {Jf)  is  smooth  and  ap- 
parently cylindrical :  it  becomes  enlarged  (at  g)  before  en- 
tering the  gland :  it  seems  even  to  be  prolonged  across  the 
gland  under  the  form  of  a  narrow  bar  (not  represented), 
which  apparently  serves  to  keep  the  two  ends  of  the  trunk, 
on  the  two  sides  of  the  gland,  in  their  proper  relative  places 
and  distances.  The  gland  itself  is  an  elongated  bag  (A), 
which  properly  lies  exactly  over  the  enlarged  portion  (y)  of 
the  trunk,  but  in  the  drawing  has  been  pui'posely  dis- 
placed :  it  gives  rise,  in  the  later-formed  glands,  to  a  sort 
of  neck  (see  the  upper  gland),  which  is  either  so  long  as  to 
deserve  rather  to  be  called  a  duct  and  which  soon  bifur- 
cates, or  is  quite  short  (see  the  lower  gland)  and  gives  rise  to 
two  separate  ducts.  On  the  opposite  side  of  these  glands, 
there  is  a  spur  {jn)^  of  greater  or  shorter  length,  which  is 
evidently  a  rudimentary  duct,  for  in  the  younger  glands  it 
existed  as  a  perfect  duct.  Moreover,  the  first-mentioned 
duct  often  gives  ofi"  branches  (^),  having  an  exactly  similar 
appearance  with  the  spur  (»«).  The  membrane  of  which  the 
cement-trunk  (/),  with  the  enlargements  (y),  is  composed, 
is  smooth,  but  that  of  the  glands  and  of  all  the  ducts,  presents 
a  very  peculiar  appearance,  which  at  first  would  be  called 
scaled,  but  more  properly  perhaps  notched,— each  notch 
being  apparently  formed  by  a  line  of  thickened  membrane, 
extending  obliquely  round  only  a  short  portion  of  the  tube, 
and  indenting  it.  The  ducts,  which  I  measured,  were  be- 
tween 9^th  and  ^^ths  of  an  inch  in  diameter. 

In  fig.  4  a,  I  have  given  a  drawing  of  the  two  chains  of 
glands,  but  with  only  those  ducts  figured  which  proceeded 
&om  the  last-formed  pair  of  glands.  The  specimen  here 
drawn  was  old ;  and  it  is  rare  to  find  the  structure  of  the 
ducts  so  simple.  From  both  glands'*'  a  neck  or  thick  duct 
arises,  which  soon  bifurcates ;  one  branch  runs  direct  into 


*  It  should  be  observed  that  fig.  4  b  ouglit  to  have  been  drawn  with  its 
present  upper  end  downwards,  to  make  it  correspond  in  position  with  ^'^,  4  a. 
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the  circumferential  duct,  and  the  other  {f)  bifurcates  again ; 
of  the  latter,  one  branch  unites  with  its  fellow  from  the 
opposite  gland,  and  then  forming  a  single  duct  {f)  enters, 
as  do  the  two  other  branches,  the  circumferential  duct.  Thus, 
into  the  latter,  five  main  ducts  enter:  the  position  of  their 
points  of  entrance,  with  respect  to  the  shell,  varies  consider- 
ably ;  but  I  think  the  five  points  tend  to  face  the  middle  of 
the  rostrum,  and  middle  of  the  two  lateral  compartments  on 
each  side.  In  some  other  specimens,  in  which  the  ducts 
were  nearly  as  simple,  I  observed  that  the  neck  or  main 
duct  at  once  divided  into  three  branches,  instead  of  into 
two,  with  one  soon  bifarcating ;  and  on  one  side  a  rudi- 
mentary branch  or  spur  was  given  off  (above  t),  indicating 
a  tendency  to  an  additional  bifurcation.  In  the  later- 
formed  glands,  the  ducts  proceed  only  from  the  outer  sides 
and  form  the  ends  of  the  glands  furthest  from  the  centre ; 
but  in  the  earlier-formed  and  smaller  glands  of  the  same 
individual,  other  dActs  proceed  from  the  inner  sides,  where 
in  the  older  glands  the  spurs  (m)  are  situated :  moreover, 
in  the  younger  glands,  all  the  ducts  bifurcate  much  oftener 
(how  often  I  was  not  able  to  ascertain),  before  entering  the 
circumferential  duct;  many  of  the  branches,  however,  ter- 
minating in  spur-like  points.  Now  if  we  imagine  twenty 
or  thirty  repetitions  of  the  ducts  given  in  fig.  4  a,  (inde- 
pendently of  the  greater  complication  of  the  ducts  of  the 
younger  glands),  each  a  very  little  smaller  than  the  other, 
and  placed,  with  the  main  branches  parallel,  one  over  and 
within  the  other,  we  shall  gain  some  insight  into  the  won- 
derfully complicated  structure  of  the  cementing  apparatus 
in  this  and  many  other  species  of  Balanus. 

I  have  as  yet  only  alluded  to  the  circumferential  duct 
(t,  t,  PL  28,  fig.  4  a) :  we  have  not  hitherto  met  with  this 
duct,  but  I  suspect  that  the  branches  which  in  Chelonobia 
inosculate,  and  which  seem  to  run  nearly  parallel  to  the 
circumference  of  the  basal  membrane,  answer  the  same 
purpose  of  connecting  the  ducts  together,  and  are,  perhaps, 
strictly  homologous.  In  this,  and  some  other  species  of 
Balanus,  the  last-formed  circumferential  duct  runs  round 
the  margin  of  the  upper  lamina  of  the  basal  plate,  close 
to  the  basal  edges  of  the  walls ;  and  as  these  latter  have 
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projecting  longitudinal  ribs,  the  duct  curves  a  little  round 
each  rib ;  so  that  the  whole  duct  is  formed  by  as  many 
short  inwardly  curved  portions  as  the  walls  have  ribs,  or 
longitudinal  septa.  Between  the  basal  extremities  of  these 
parietal,  longitudinal  septa,  the  extremities  of  the  radiating 
septa  of  the  basis  project  and  enter;  and  along  the  crests  of 
the  latter,  little  branch-ducts  (f ),  proceeding  from  the  cir- 
cumferential duct,  extend.  In  the  basis,  beneath  the  tubes 
formed  by  the  just-mentioned  radiating  septa,  there  is  a 
cancellated  shelly  mass  (which,  in  fig.  4  a,  was  of  unusual 
thickness),  and  along  the  crests  of  the  branching  ridges 
forming  this  cancellated  mass,  the  sub-branches  of  the  above 
branch-ducts  (i')  run ;  these  soon  become  so  minute  as  not 
to  be  distinguished  by  the  highest  powers,  and  thus  form 
a  sheet  of  cement,  which  attaches  the  last-formed  2one 
of  the  shelly  basis  to  the  supporting  surface.  At  what  point 
the  membrane  forming  any  one  duct  ceases,  the  cement- 
tissue  being  alone  left,  I  was  not  able  to  ascertain ;  but  the 
lower  parts  of  the  reticulated  slip  {z,  z,  fig.  4  a)  closely  re- 
sembled the  cement-tissue  which  surrounds  the  disc-segment 
of  the  pupal  antennae  in  Lepas  australis.  The  circumferential 
duct,  here  and  there,  forms  little  loops,  as  may  be  seen  in 
fig.  4a:  and  often  two  branches,  running  along  the  crests 
of  two  adjoining  basal  septa,  proceed  from  a  common  point 
of  the  circumferential  duct.  The  cement  itself,  under  dif- 
ferent parts  of  the  basis,  appears  as  little  separate  discs,  as 
threads,  globules,  and  as  a  fine  network,  but  most  com- 
monly as  simple  layers.  As  each  thick  zone  of  shelly 
matter  is  added  round  the  basis,  the  exterior  branches 
of  the  ducts,  between  the  circumferential  duct  and  the 
new  layer  of  cement  beneath,  are  fairly  imbedded  in  shell, 
and  are  for  ever  hidden,  without,  indeed,  acid  be  used  for 
the  dissolution  of  the  calcareous  matter :  so,  also,  the  pre- 
existing ducts  and  glands,  and  the  main  trunk,  would  all 
have  been  hidden,  if  the  layer  of  calcareous  matter,  which, 
I  believe,  is  thrown  down  at  each  period  of  growth  over  the 
entire  surface,  had  not  been  of  excessive  tenuity. 

I  cursorily  examined  the  cementing  apparatus  in  Balanus 
ffaleatus,  impromsm  and  crenatmy  wliich  have  all  calcareous 
buses,  and  belong  to  different  sections  of  the  genus ;  and 
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the  structure  seemed  to  be  essentially  the  same.  In  Bal. 
galeatus.  I  found  the  cement-ducts  varying  in  diameter 
from  ^th  to  T?».o95th  of  an  inch  in  diameter.  In  B.  improvisus, 
the  cement-glands  do  not  differ  much  from  those  of 
B.  tiutiunabulum ;  but  the  cement-ducts  bifurcate  often 
before  entering  the  circumferential  duct;  and  the  little 
branches,  which  proceed  from  the  latter,  are  very  short, 
and  almost  immediately,  owing  to  the  thinness  of  the  basis, 
blend  into  a  slip  of  cement. 

I  hope  to  be  excused  for  describing  at  such  length,  the 
apparatus  by  which  sessile  cirripedes  are  permanently 
attached  to  a  supporting  surface;  for  this  is  the  great 
leading  character  of  the  sub-class,  not  hitherto  observed  in 
any  other  Crustacean.*  It  is  not  easy  to  overstate  the 
singularity  and  complexity  of  the  appearance  of  the  basal 
membrane  of  a  Balanus  or  Coronula :  and  when  we  con- 
sider the  homological  nature  of  the  apparatus,  the  subject 
becomes  still  more  curious:  I  feel  an  entire  conviction, 
from  what  I  have  repeatedly  seen  in  several  genera  of  the 
Lepadidse,  both  in  their  mature  and  pupal  condition,  and 
from  what  I  have  seen  in  Proteolepas,  that  the  cement-glands 
and  ducts  are  continuous  with  and  actually  a  part  of  an 
ovarian  tube,  in  a  modified  condition ;  and  that  the  cellular 
matter  which,  in  one  part,  goes  to  the  formation  of  ova 
or  new  beings,  in  the  other  and  modified  part,  goes  to  the 
formation  of  the  cementing  tissue.  To  conclude  with  an 
hypothesis, — those  naturalists  who  believe  that  all  gaps  in 
the  chain  of  nature  would  be  filled  up,  if  the  structure  of 
eveiy  extinct  and  existing  creature  were  known,  wiU  readily 
admit,  that  Cirripedes  were  once  separated  by  scarcely 
sensible  intervals  firom  some  other,  now  unknown,  Crusta- 

*  Bathke  has  described  ('Acta  Nova,'  1839,  p.  147),  in  some  siphonosto- 
matous  cmstaceaiis,  a  pair  of  cnrionfl  organs,  which  serve  to  secrete  a  snb- 
stanoe  that  holds  the  eggs  attached  together  in  a  mass  to  the  parent's  body : 
these  organs  Rathke  has  designated  by  a  similar  name  to  that  which  I  have 
used,  namely,  the  cementing  organs  or  receptacles ;  they  are  distinct  from  the 
oviducts,  but  enter  them  near  their  external  orifices.  As  in  Cirripedes,  the 
cement-glands  and  ducts  are  certainly  continuous  with  an  ovarian  tube;  and  as 
they  occupy  a  quite  different  position  in  the  animal's  body,  these  organs  of 
Rathke,  tnough  in  some  degree  analogous  in  function,  must  be  homologieally 
distinct. 
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ceans.  Should  these  interveniug  foims  ever  be  discovered, 
I  imagine  they  would  prove  to  be  Crustaceans,  of  not  very 
low  rank,  with  their  oviducts  opening  at  or  near  their  second 
pair  of  antennae,  and  that  their  ova  escaped,  at  a  period  of 
exuviation,  invested  with  an  adhesive  substance  or  tissue, 
which  served  to  cement  them,  together,  probably,  with  the 
exuviae  of  the  parent,  to  a  supporting  surface.  In  Cirripedes, 
we  may  suppose  the  cementing  apparatus  to  have  been 
retained ;  the  parent  herself,  instead  of  the  exuviae,  being 
demented  down,  whereas  the  ova  have  come  to  escape  by  a 
new  and  anomalous  course. 


Affinities,  Value  of  Characters,  Variation. 

Under  the  Order  it  has  been  stated  that  the  BalanidaSi 
are,  on  the  cirripedial  type,  the  highest  in  the  class ;  that  is, 
they  are  the  most  complicated,  but  not  (to  use  Professor 
Owen's  term)  by  mere  vegetative  repetition.  Amongst 
the  Balanidae,  the  first  section  of  the  genus  Balanus  may  be 
taken  as  typical ;  here  we  have  the  structure  of  the  shell 
extremely  complicated,  yet  beautifully  adapted  for  strength, 
and  for  the  protection  of  the  included  body.  The  cementing 
apparatus  is  here,  also,  most  complicated.  I  have  divided 
the  Balanidae  into  two  natural  sub-families,  the  Balaninse 
and  Chthamalinae,  in  accordance  with  certain  differences  in 
the  structure  of  the  shell  and  of  the  animal's  body: 
that  this  division  is  natural,  might  almost  be  inferred  from 
the  one  fact,  that  all  the  characters  by  which  the  Chthama- 
linae differ  from  the  Balaninae,  are  those  by  which  the 
former  approaches  the  family  of  the  Lepadidae ;  moreover, 
certain  anomalous  characters  in  the  Chthamalinae,  as  the 
supplemental  whorls  of  compartments  in  Catophragmus, 
and  the  presence  of  caudal  appendages  in  this  same  genus 
and  in  Pachylasma,  reveal  this  same  affinity.  The  only 
objection  which  I  can  see  to  the  separation  of  the  sixteen 
genera  into  the  above  two  sub-families,  may  be  drawn  from 
the  degree  to  which  they  blend  together ;  thus,  as  far  as 
the  shell  is  concerned,  Chelonobia,  in  one  important  in- 
ternal point  of  structure,  tends  to  assume  the  character  of 
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the  Chtbamalinae ;  and  on  the  other  hand,  Pacbylasma,  a 
member  of  the  Chthamalinae,  has  a  shell,  which  if  not 
examined  during  its  earliest  growth,  would  be  placed  with- 
out  doubt  amongst  the  Balaninae.  But  it  fortunately  so 
happens,  that  in  no  one  character  of  the  body  does  Pachy* 
lasma  approach  the  Balaninae  more  nearly,  than  do  the 
other  members  of  its  sub-family;  or  Chelonobia  approach, 
in  the  same  respects,  the  Chthamalinae.  It  is  only  in 
Chthamalus,  of  which  the  shell  clearly  places  it  in  the  sub- 
family bearing  its  name,  that  in  some  of  the  species,  the 
less  bullate  labrum, — the  larger  palpi, — ^the  lower  teeth 
of  the  mandibles  being  laterally  double, — and  the  lower 
segments  of  the  third  pair  of  cirri  being  thickly  clothed, 
like  the  lower  segments  of  the  second  pair,  with  bristles — 
all  show  that  these  species  make  an  approach  in  structure 
to  the  Balaninss. 

It  will  be  seen  that  I  have  divided  the  Balaninss  into  two 
little  groups,  according  as  whether  the  branchiae  consist  of 
one  or  of  two  plicated  folds  of  membrane,  and  as  whether 
or  not  the  scutum  and  tergum  are  articulated  together. 
I  have  been  greatly  tempted  to  follow  Drs.  Leach  and 
Gray,  who  have  separated  the  second  of  these  groups,  con- 
taining the  genera  Coronula,  Tubicineila,  Xenobalanus,  and 
Platylepas,  into  the  sub-family  of  the  Coronulinae.  Cer- 
tainly these  genera  have  a  peculiar  aspect  in  common,  and 
agree  in  being  parasitic  and  imbedded  in  the  skin  of  Ceta- 
ceans, as  is  the  case  with  the  first  three  genera,  or  in  that  of 
turtles,  manatee,  and  sea-snakes,  as  in  Platylepas.  Though 
these  irenera  possess  several  peculiar  characters,  yet  I  can 
find  none  comW.  to  all  four,Wepting  their  imb4Bent  in 
the  skin  of  Vertebrata,  their  double  branchiae,  and  their 
non- articulated  opercular  valves;  and  these  I  do  not  think 
of  sufficient  importance  to  serve  for  the  separation  of  a  sub- 
family ;  for  in  Chthamalus,  one  species  has  double  branchiae, 
one  species  has  no  branchiae  at  all,  and  the  other  species  have 
single  branchiae ;  so  again  in  Chelonobia,  the  scutum  having 
only  a  homy  articular  ridge,  makes  an  approach  to  Coronula 
and  its  allies.  I  may  further  specify  that  the  folded  walls, 
a  singular  character  common  to  Coronula,  Platylepas  and 
Xenobalanus,  fails  in  Tubicineila ;  the  open  tubes 
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imperfect  outer  lamina  of  the  parietes  towards  their  bases, 
are  characters  which  fail  in  one  species  of  Platylepas ;  the 
muscles  running  to  the  opercular  valves  being  thinly  spread 
out,  and  partidly  without  transverse  striae,  is  also  a  cha* 
racter  which  fails  in  Platylepas ;  the  simplicity  of  the  cement- 
ducts  partially  fails  in  Tubicinella ;  and  h^tly,  the  exist- 
ence of  small  intermediate  teeth  on  the  mandibles,  fails 
in  Xenobalanus:  hence,  I  repeat,  I  have  not  thought  it 
prudent  to  admit  the  sub-family  of  the  CJoronulince,  though 
in  many  respects  a  very  natural  group. 

The  genera  in  the  Balaninae  and  Chthamalmfle  are 
founded  chiefly  on  the  number  of  the  compartments  (the 
number  being  apparently  due,  as  previously  explained,  to 
the  fusion  or  abortion  of  certain  of  the  eight  typical  com- 
partments) ;  and  secondarily,  on  the  nature  and  even  form  <^ 
the  basis,  and  on  the  porosity  of  the  walls.  In  Coronula 
and  its  allies,  the  non-articulated  opercular  valves  and  deeply 
folded  walls  come  into  play.  As  a  justification  for  using 
these  characters  in  distinguishing  the  genera,  and  even  to  a 
certain  extent  in  separating  the  two  sub-families,  I  must 
call  to  mind  that  the  shell,  with  the  basis,  is  not  merely 
a  dermal  envelope,  as  amongst  Molluscs,  but  actually 
consists  of  the  first  three  segments  of  the  head.  The  parts 
of  the  mouth  and  the  cirri  are  of  very  little  service  in  distin- 
guishing the  genera, — a  singular  fact,  considering  -that 
most  of  the  genera  amongst  the  Lepadidae  could  be  distin- 
guished by  these  organs, — though  trifling  details  in  their 
structure  sometimes  come  in  useful  as  specific  charac- 
ters. Balanus,  with  the  sub-genus  Acasta ;  Pyrgoma,  with 
the  sub-genus  Creusia ;  Tetraclita,  and  Elminius,  are  genera 
of  about  equal  value ;  though  perhaps  the  two  latter  are 
rather  more  nearly  related  together  than  to  the  others. 
Chelonobia  is  more  distinct ;  it  shows  some  little  afiGmity 
to  the  Chthamalinae,  and  likewise  to  the  four  follovnng 
genera.  Coronula,  Platylepas,  Tubicinella,  and  Xenobalanus, 
are  genera  quite  distinct  from  the  foregoing,  and  from  each 
other ;  yet,  as  we  have  just  seen,  palpably  allied  together. 
Amongst  the  Chthamalinae,  Pachylasma,  Octomeris,  and 
Catophragmus,  are  more  closely  related  to  each  other  than 
to  the  other  two  genera  of  the  sub-family ;  yet  Pachylasma^ 
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as  far  as  the  shell  is  concenied,  leads  into  the  Balaninae^ 
and  Gatophragmus  into  the  Lepadidae;  Octomeris  leads 
towards  Chthamalus,  and  Chthamalus  towards  Chamsesipho. 
Variation. — The  discrimination  of  the  species  in  most 
of  the  genera,  offers  very  great  difficulties.  I  cannot 
too  strongly  impress  on  any  one  intending  to  study  this 
class,  not  to  trust  to  external  characters :  he  must  sepa- 
rate and  clean,  and  carefully  examine  the  internal  struc- 
ture and  form  of  the  compartments,  and  more  especially  of 
the  opercular  valves.  After  considerable  experience,  when 
numerous  varieties  of  a  species  have  been  carefully  examined, 
the  eye  acquires  a  sort  of  instinctive  knowledge,  by  which 
it  can  rec(^nise  the  species,  though  the  character  cannot  be 
defined  by  language ;  but  I  have  found  that  no  amount  of 
experience  with  some  of  the  commonest  species,  will  save 
frequent  and  grave  errors,  as  long  as  external  characters 
alone  are  trusted  to.  Not  only  does  every  external  cha- 
racter vary  greatly  in  most  of  the  species,  but  the  internal 
parts  very  often  vary  to  a  surprising  degree ;  and  to  add  to 
the  difficulty,  groups  of  specimens  not  rarely  vary  in  the 
same  manner.  After  having  given  up  several  years  to  the 
study  of  this  class,  I  must  express  my  deliberate  conviction 
that  it  is  hopeless  to  find  in  any  species,  wkicA  has  a  wide 
range^  and  of  which  numerous  specimens  from  different 
districts  are  presented  for  examination,  any  one  part  or 
organ, — which  from  differing  in  the  different  species  is  fitted 
for  offering  specific  characters, — absolutely  invariable  in  form 
or  structure.  I  may  in  one  respect  even  go  further,  and 
affirm,  that,  if  in  a  species,  any  part  or  organ  differs  remark- 
ably fironi  the  same  part  in  its  congeners,  then  if  many  speci- 
mens are  examined,  especially  when  collected  from  different 
districts,  such  part  or  organ  will  be  found  eminently  variable. 
1  may  instance  the  antenniformed  third  pair  of  cirri  in 
Chthamalus  antennatusy  the  teeth  on  the  posterior  cirri  in 
Jcasta  sulcata^  the  terga  in  Pyrgoma  dentatum^  the  adductor 
ridge  of  the  scuta  in  Pyrgoma  canceUatum  and  in  Creusia^ 
and  other  such  cases :  hence  it  will  not  do  to  found  a  species 
on  a  slight,  or  sometimes  even  on  a  considerable  difference, 
in  any  single  point  or  organ.  On  the  other  hand,  I  am  far 
from  asserting^  that  if  only  half-a-dozen  specimens  of  some 
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raro  speciea  of  Cirripodc  be  broufilit  from  wnic  oti«  qiinrter 
of  Ibe  vorid,  chtmctcra  beautifully  defined  may  not  be 
readily  diKovered.  In  determining  what  forma  to  call 
vorietie*,  I  have  fbUowcd  one  common  rule;  namely,  tlio 
discoveiy  of  Bodt  cloadjr-olUed,  iutcnuediatc  furni*,  tbat 
the  application  of  a  spccifio  name  to  any  one  step  in  tlie 
MiricB,  was  obviously  impouibtc ;  or,  when  siich  inter* 
uodiato  fortDB  have  not  actually  been  found,  the  knowledge 
that  the  difTercnces  of  structure  in  question  were  such  u. 
in  tevrral  allied  forma,  ccrtniuly  arow.-  from  variation, — for 
instance,  in  the  rose  of  two  theiU  otherwise  idcniical,  one 
being  longitudinally  ribbed  and  the  otlicrsmoolh,  a  chArar- 
ter  which  wu  know  to  vary, — but  I  have  always  used  this 
argument  from  analogy  with  great  caution.  Finally, 
ax  in  the  Urge  geaiu  Euanus,  there  is  on  eupcrial  amount 
of  variation,  1  have  there  entered  in  detail  on  thU  mbject ; 
and  I  hope  that  those  interested  in  it,  will  refer  to  that 
diacnssion,  which  is  almoot  vertially  applicable  t(i  some  other 
genera  of  the  family,  as  Tetroclita  and  Chtliamahis. 

Rate  of  Growth.  Emviation.  Ponvrn  of  Hrpatriti^  /«• 
jmrirg.  —  In  my  former  volume  I  have  shown  that  the 
pcdunailated  cirripedes  gniw  rupiilly ;  thii>  in  likewise  the 
case  with  the  Dnlunidip.  Mr.  Stutchluyy  infonns  me  that 
he  has  seen  numerous  speeimens  of  JialanM  Untinmabibim 
from  3  to  3  inches  in  height  and  frmn  h  to  0  inchea  in 
circumference  (and  this  is  nearly  the  full  aiie  which  ibe 
speciea  attains),  on  a  vessel  irhich  had  been  to  sea  only 
(luring  one  year.  At  Cocpiimbo,  in  Chile,  I  hare  seen  a 
spiwinicn  oi  li.jmUacu*  13  of  on  inch  in  basal  dlawctcr, 
and  '6  in  height,  adhering  to  a  chain  that  had  been  only 
six  months  under  water.  I'oli,  also,  gives  the  case  of  some 
Bohini  (proti'ibly  B.  prr/oralKa),  which,  in  about  four 
mrtnths,  had  attoincil  a  basal  diameter  of  1  inch,  and  a 
height  of  l;tb  of  an  inch.  Jta/anut  balanoidtt  is  a  sruslter 
spectes,  and  of  slower  growth ;  for  the  late  Mr.  W. 
'rhompson,  of  Belfast,  found  that  in  three  months  from 
July  ^d,  certain  marked  specimens  had  increased  from 
£i — 3  lines  to  4;  lines,  which  is  the  usual  maxiinuni  size 
attained  in  that  locality.  From  utlier  olnervations,  Mr. 
Tlwiuptou  bdincs  that  the  extreme  duration  of  life  of  thia 
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species  is  about  two  years :  whether  the  other  and  appa- 
rently quicker-growing  species,  are  shorter-lived,  I  have  no 
means  of  judging. 

In  accordance  with  this  rapid  growth  is  the  frequency  of 
the  periods  of  exuviation.  Mr.  Thompson  kept  twenty 
specimens  of  B.  balanoides  ahve,  and  on  the  twelfth  day 
he  found  the  twenty-first  cast-oflF  integument,  showing  that 
all  had  moulted  once,  and  one  individual  twice,  within  this 
period.*  This  frequency  of  exuviation,  together  with  the 
durability  of  the  cast-off  integuments,  explains  the  astonish- 
ing masses  of  exuviae,  which  Mr.  Peach  assures  me  he 
annually  has  observed  off  the  coast  of  Cornwall ;  they  are 
most  abundant  in  April  and  May,  but  he  has  seen  quan 
titles  also  in  September ;  he  could  easily,  as  he  tells  me, 
have  filled  several  quart-measures  with  them.  The  speci- 
mens sent  to  me  consisted  chiefly  of  Bcdanus  balanoideSy 
perforatus^  and  Chthamalus  stellatus.  The  opercular  mem- 
brane, with  a  narrow  strip  from  between  the  two  scuta, 
and  another  narrow  strip  from  between  the  two  terga,  are 
moulted  together,  in  connection  with  the  more  delicate 
membrane  lining  the  sack,  and  investing  the  plicated 
branchiae.  This  membrane,  likewise,  is  continuously 
connected  with  that  covering  the  whole  body  and  its 
appendages.  As  I  have  stated  under  the  Lepadidae,  the 
inner  tunic  of  the  oesophagus,  of  the  rectum,  of  the  olfactory 
pouches,  and  that  which  enters  a  little  way  into  the 
acoustic  meatus,  and  the  apodcmes  of  the  maxillae,  are  all 
moulted.  On  the  cirri  and  jaws,  new  spines  are  formed 
with  their  upper  ends  enclosed  within  the  old  spines, 
but  with  their  lower  ends  projecting  inwards,  beyond  the 
bases  of  the  old  spines,  and  inverted  like  the  fingers  of 
a  glove  hastily  pulled  off.  The  membranes  of  the  body,  in 
the  act  of  exuviation,  split,  I  believe,  only  over  the  prosoma. 
How  the  neat  separation  of  the  opercular  membrane,  from 
all  round  the  sheath  and  opercular  valves,  is  effected,  I  do 
not  fully  understand ;  but  it  is,  probably,  analogous  to  the 
splitting  of  the  thick  carapace  of  the  common  crab.  I  sus- 
pect in  Coronula,  in  which  genus  and  its  allies  the  oper- 

*  In  Daphnia,  Straus  (*M6m.  du  Museum/  torn,  vi,  p.  151)  found  that  the 
indiyidaala  moulted  every  five  or  six  days. 
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cular  membmiio  is  not  periodically  moulted,  tlmt  tlie  mem- 
brane lining  the  sack  ia  not  always  thrown  off  at  the  siirae 
exact  time  with  that  of  the  body.  In  Chthnmalm  stellatm, 
in  the  act  of  moulting,  the  opercular  membrane  is  the  last 
part  that  separates  from  the  new  underlying  membranes : 
1  tiud  that  this  species  can  moult  when  kept  in  a  damp 
box  out  of  water.  The  new  membranes  of  the  body, 
immediately  after  the  exuviation,  are  not  lax  in  any  extreme 
degree.  The  exuvite  of  the  genus  Chthamalus,  and  of  some 
other  genera  amongst  the  Clithaniahnse,  can  at  once  be 
recognised  by  the  divergence  of  the  posterior  four  pairs 
of  cirri  :  in  the  case  of  Chthamalus  stellatus  I  have  oJso  noticed 
that  the  animal  generally  dies  with  these  cirri  in  the  same 
divergent  position.  Finally,  I  cannot  doubt*  that  the 
Triton  described  by  LinUEcus  was  only  the  exuviie  of  some 
TJalanus  (probably  B.  porcatus) ;  Linna?u9  mistaking  tlia 
probosciformed  penis  for  the  mouth  of  his  imagined  distinct 
animal. 

I  have  seen  a  few  specimens  showing  that  when  the  shell 
has  been  broken  it  can  be  repaired;  and  this  I  believe 
is  effected  by  the  growth  of  a  crest  of  corium  between 
the  broken  edges,  and  the  subsequent  calcification  of  this 
crest.  Mr.  Stutchbury  possesses  a  monstrous  specimen  of 
Chehnohia  tesludinaria,  in  which  one  of  the  lateral  com- 
partments on  one  side  has  not  been  developed.  The  cirri 
not  rarely  get  cut  off,  but  are,  as  it  apjiears,  soon  repaired, 
I  have  observed  a  singular  number  of  examples  of  the  act 
of  reparation  in  a  group  of  the  Australian  liedanas  veatitu^. 
The  manner  in  which  the  cirri  are  repaired  seems  to  me 
curious :  the  cut-off  end  is  closed  by  a  rounded  scale  of 
yellowish  chitine,  and  then  the  cerium,  in  the  four  or  live 
subjacent  segments,  separates  from  the  external  articulated 
membrane,  which  now  serves  only  as  a  case  or  capsule. 
The  tube  of  corium  thus  enclosed,  with  its  contained  muscles,  J 
shrinks  a  little,  and  soon  can  be  perceived  to  be  in  pi'ocess  of  1 

*  Liniueus  spcnlcs  of  t)ie  included  bod;  (inhnbitimt  as  he  calla  it)  of  nllier 
Ctnineilea,  «s  a  Triton ;  and  tbis,  1  tbiok,  eboirii  tbut  Losson's  conjecture  Ibat 
the  Triton  vas  on  Alepas  cauuot  be  correct;  far  Liunieus  could  liardly  linvc 
supposed  that  a  pedunculated  eirriitcdc  bhubitcd  unotlicr  peduncukteJ  ur 
scssde  cirripede. 
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dividing  into  new  and  smaller  segments,— in  one  instance  ten 
in  number^ — which  at  the  next  exuviation  would,  no  doubt, 
be  invested  with  an  external  membrane,  and  be  freely 
exposed.  In  another  instance,  the  pedicel  of  a  posterior 
cirrus  had  been  cut  off  and  subsequently  closed ;  in  this 
instance,  a  whole,  immature,  miniature  cirrus,  with  the  two 
rami,  each  having  fifteen  minute  segments,  was  thus  en* 
closed  in  what  had  been  the  single  lower  segment  of  the 
pedicel.  I  have  seen  several  specimens  of  Balanus  bala^ 
naides,  as  described  under  that  species,  with  several  of  the 
cirri  and  the  penis  truncated ;  but  I  believe  this  was  owing 
to  monstrosity,  which  seemed  particularly  to  affect  the  male 
oj^ns  of  generation ;  for  no  reparation  seemed  to  be  in 
progress.  In  a  specimen  of  Coronula,  however,  the  penis 
appeared  to  have  been  really  cut  off  by  accident ;  it  had 
been  closed,  by  a  scab,  with  concentric  lines,  like  the 
articular  rings  on  the  penis  itself;  and  within  the  case  thus 
formed,  the  corium  had  healed,  and  had  become  pointed, 
but  inverted;  I  presume  that  the  point  would,  after  another 
exuviation,  have  been  everted,  and  its  length  thus  increased. 
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With  respect  to  range,  the  results  arrived  at  have  no 
particular  interest,  for  the  species  are  not  sufficiently  nume- 
rous; and,  what  is  still  more  adverse,  the  genera,  with 
unimportant  exceptions,  range  over  the  world ;  so  that 
there  is  no  scale  of  differences,  and  it  cannot  be  said  that 
these  two  regions  differ  in  their  genera,  and  these  two  only 
in  their  species.  In  all  the  following  remarks,  I  have 
trusted  exclusively  to  my  own  specific  identification ;  and 
have  rejected  all  assigned  localities  which  appeared  from  any 
cause  to  be  doubtful.  Sessile  cirripedes  are  found  in  every 
sea,  from  lat.  74°  18'  north  to  Cape  Horn.  The  area 
included  between  the  north  point  of  the  Philippine  Archi- 
pelago and  the  south  point  of  Australia,  extending  on  the 
right  hand  to  New  Zealand,  and  on  the  left  to  Sumatra, — 
an  area,  which,  though  including  two  distinct  Cirripedial 
regions,  is  small  compared  with  the  surface  of  the  globe. 
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yet  includes  a  greater  mimber  of  species,  especially  of! 
peculiar  species,  than  the  whole  rest  of  the  known  world.  1 
This  is,  probably,  in  chief  part  dne  to  the  broken  nature  of  the! 
land,  atfordiug  diversified  habitats,  and  to  much  of  the  coast  I 
being  rocky.  Cirripedes,  from  requiring  to  be  attached;  ■! 
cannot  Uve  where  the  shores  and  adjoining  bottom  arc  sandy  J 
or  muddy  or  formed  of  moving  shingle  ;  hence,  no  doubt,  it  4 
arises,  that  there  is  such  a  remarkable  contrast  in  the  great! 
number  of  the  species  inhabiting  the  bold  rocky  western  f 
coast  of  South  America,  and  the  few  species  living  on  the  I 
sloping,  and  often  sandy  or  muddy  or  shingly,  eastern  J 
shores  of  this  continent.  Hence,  also,  I  believe,  it  is  that  J 
not  many  species  have  been  braught  from  India.  Coral- i 
reefs  are  not  favorable  to  CiiTipedes,  consequently  but  J 
few  are  known  to  inhabit  the  islands  of  the  Pacific  Ocean. ' 
Where  Cirripedes  can  live,  though  the  species  in 
district  are  numerous,  the  individuals  abound  in  infinite  J 
numbers :  I  have  walked  over  the  coast-rocks  of  the  Falk-  \ 
land  and  Chonos  Islands,  of  Chile  and  Van  Diemen's  Lajid,  i 
fairly  encrusted  over  wide  spaces  with  a  continuous  layer  of  J 
Cirripedes,  consisting  of  only  two  or  three  species;  in  the 4 
same  manner  as  may  be  observed  on  many  parts  of  the  J 
shores  of  Great  Britain,  and,  I  believe,  of  North  America. 

\Vith  respect  to  the  effects  of  temperature  on  the  range  I 
of  Cirripedes,  no  genus  (having  more  than  one  species)  is  I 
confined  to  the  torrid  zones.     Pyrgoma,  from  being  always  I 
attached  to  corals,  is,  of  course,  ordinarily  found  in  the  { 
hotter  seas ;  but  one  species  ranges  from  ttie  Cape  de  Verde  J 
Islands  in  the  torrid  zone  to  the  southern  shores  of  England  \ 
and  Ireland.    Tetraclita  is  not  found  in  the  colder  seas,  but 
is  numerous  in  species  and  in  individuals,  on  the  southern 
shores  of  AustraUa  and  at  the  Cape  of  Good  Hope.     I  may 
here  add,  that  the  two  genera  with  the  most  confined  ranges, 
are  Chama'sipho  and  Elminius;  the  former  has  only  two 
species,  one  inhabiting  Australia,  and  the  other  the  East 
Indian  Archipelago ;    Elminius  has  four  species,  confined 
to  the  southern  hemisphere,  and  inhabiting  Australia,  New 
Zealand,  and  South  America.     To  return  to  the  effects  of 
tempei'ature ;  in  Mr,  Dana's  great  work  on  Crustacea,  an  , 
excellent  chart  is  given,   in  which  the  isociymal  lines,  or  i 
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those  exhibiting  the  mean  temperature  of  the  waters  along 
their  course,  for  the  coldest  thirty  consecutive  days  in  any 
eeason  of  the  year,  are  given ;  and  which  lines  Mr.  Dana 
has  shown  are  the  most  influential  in  governing  the  dis- 
tribution of  marine  animals.  At  the  isocryme  of  68°, 
Mr.  Dana  divides  the  torrid  and  sub-torrid  zones  from  the 
several  temperate  zones ;  and  at  44°^  the  temperate  from 
the  sub-frigid  and  frigid  zones ;  but  as  no  Cirripedes  are 
exclusively  confined  to  these  frigid  zones,  we  may  here  dis- 
regard them.  From  Mr.  Dana's*  table  of  the  areas  of  the 
torrid  and  temperate  ocean-zones,  on  both  sides  of  the 
equator,  it  seems  that  they  are  nearly  as  337  to  278,  in 
relative  area ;  and  consequently,  he  remarks,  that  the  marine 
species  in  any  class,  if  distributed  equally  over  the  two,  would 
be  one  fifth  more  numerous  in  the  torrid  than  in  the  tem- 
perate zones.  Now  of  Cirripedes,  taking  all  the  orders,  there 
are  at  present  known  147  species ;  of  these,  7  have  doubtful 
habitats,  leaving  140  for  comparison.  Of  these  140,  nearly 
one  quarter,  or  37,  inhabit  both  the  torrid  and  temperate 
zones,  as  above  defined ;  46  are  found  exclusively  in  the 
torrid,  and  57  exclusively  in  the  temperate  zones;  so 
that  the  temperate  zones,  though  less  in  area,  and  having, 
proportionally,  even  a  considerably  lesser  length  of  coast- 
line, nevertheless  have  a  preponderance  in  the  number  of 
species.  But  it  should  be  borne  in  miud,  that  there  are 
two  great  temperate  districts,  separated  from  each  other  by 
one  great  torrid  district;  and,  inasmuch  as  the  number 
of  species  in  any  region  seems  to  depend  in  some  degree 
on  the  isolation  of  the  sub-regions,  we  might  have  ex- 
pected (the  other  conditions  now  being,  and  the  past  condi- 
tions having  been  alike),  that  the  two  great  temperate 
areas  would  have  contained  more  species,  perhaps  doubly 
more,  than  the  single  great  torrid  area. 

The  proportional  numbers,  above  given,  are  not  very 
widely  different,  whether  we  take  separately  the  Balanidae, 
the  Lepadidae,  or  all  together.  Mr.  Dana  has  shownt  at 
length,  that  generally  amongst  the  Crustacea,  the  species 
which  he  considers  of  highest  rank,  belong  to  the  extra- 

•  'Crustacea:  United  States  Explorinfi:  Expedition,'  p.  1476  (corrected), 
t  Ibid.,  p.  1528.  f     "^      r 
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torrid  zones :  there  seems  to  me  in  alt  such  cases  to  1 
some  degree  of  vagueness  in  the  attempt  to  determin 
which  are  highest  or  lowest,  but  I  have  aheady  elsewhere 
stated  that  Balauus  is,  probably,  the  most  eminently 
Cirripedial  forui,  and  exhibits  in  the  strongest  manner  all 
the  characters  by  which  Cirripcdes  differ  from  other  Crus- 
tacea; as  this  genus  is  the  largest,  containing  36  species, 
of  which  the  habitats  are  known,  I  may  state  that  of  these, 
exactly  one  third,  or  12,  inhabit  both  zones  ^  9  exchisively- 
inhabiting  the  torrid,  and  15  exclusively  the  temperate 
zones.  According  to  the  proportions  of  the  whole  class,  thdij 
numbers  should  have  been  9  torrid,  to  only  1111  tein-' 
perate ;  so  that  evidently  the  genus  Balanus  (in  one  sense 
typical)  inclines  towards  the  temperate  regions  more  strongly 
than  does  either  the  family  or  the  sub-class  to  which  it.^ 
belongs. 

With  respect  to  the  relation  between  the  size  acquu^ 
by  the  different  species  of  sessile  cirripcdes,  and  tlie  tem 
perature  of  the  localities  inhabited  by  them,  the  gene 
Chthamalus,  Tctraclita,  and  Balanus,  alone  can  serve  f 
comparison :  in  Chthamalus  much  the  largest  species  igil 
found  in  the  temperate  zone :  on  the  other  hand,  the  two 
largest  species  of  Tetraclita  are  from  the  torrid  zone, 
though  one  of  them  also  sometimes  ranges  into  the  tem- 
perate seas :  in  Balanus,  the  largest  species,  and  six  other 
species  having  a  basal  diameter  sometimes  over  two  inches, 
inhabit  the  temperate  regions;  and  two  out  of  these  seven 
species,  flourish  even  in  the  Arctic  seas ;  whereas,  within 
the  torrid  zone,  there  are  only  three  species  with  a  diameter 
sometimes  exceeding  two  inches,  but  two  of  these  frequently 
become  very  large  and  massive;  so  that  Balauus,  judging 
from  the  size  of  the  species,  as  well  as  from  tlieir  range, 
does  not  require  for  its  highest  development  the  temperature 
of  the  torrid  zones.  i 

The  greater  number  of  the  species  of  the  Balanidfe  have  j 
wide  ranges,  as  might  be  inferred  from  the  fact  of  between  ■ 
one  third  and  one  fourth  of  the  total  number  inhabiting 
both  the  torrid  and  temperate  zones ;  but  it  should  not  be 
overlooked,  that  those  species,  as  Salamis  tinlinnabr/lum, 
amphitrite,  improvisus,  and,  in  a  lesser  degree,  B.  iriyotiM  ■ 
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and  Tetraclita  radiata,  which  seem  to  range  over  nearly  the 
whole  world  (excepting  the  colder  seas),  are  species  which 
are  habitually  attached  to  ships,  and  which  could  hardly  fail 
to  be  widely  transported.  Indeed,  it  appears  to  me  surprising, 
that  such  species  as  Balanus  psittacus  and  eburneus,  which 
often  become  attached  to  vessels,  should  still  be  confined, 
the  one  to  Southern,  and  the  other  to  Northern  America. 
But  some  other  Cirripedes,  which  I  have  never  seen  attached 
to  vessels,  have  likewise  immense  ranges :  thus  Tetraclila 
porosa  is  found  in  every  tropical  and  warmer  sea,  and 
Chthamalua  atellatus  ranges  round  the  world  in  the  northern 
hemisphere,  and,  along  the  eastern  side  of  America,  far 
south  of  the  equator:  Balanus  spongicola^  and  Acasta 
sponyites^  extend  from  the  shores  of  Britain  to  the  Cape  of 
Good  Hope :  Balanus  lavis  ranges  from  Tierra  del  Fuego 
to  California.  I  may  further  remark,  that  the  only  two 
other  species  of  Balanus,  and  the  one  Chthamalus,  inhabiting 
Tierra  del  Fuego,  are,  also,  found  on  the  shores  of  Peru. 
But  to  show  the  powers  of  endurance  in  some  species,  I  may 
specify  the  case  of  Balanus  improvisus,  which  flourishes  on 
the  coast  of  Nova  Scotia,  amongst  the  West  Indian  Islands, 
in  Southern  Patagonia,  and  near  Guyaquil.  Even  more 
striking  is  the  case  of  B.  crenatus,  of  which  I  have  seen 
specimens  from  latitude  74°  48'  north,  from  the  West 
Indies,  and  the  Cape  of  Good  Hope  1  In  these  two  latter 
locaUties,  however,  it  seems  to  be  rare,  and  may  have  been 
first  transported  to  them  from  the  shores  of  Europe,  on  the 
bottoms  of  vessels,  to  which  it  sometimes  adheres. 

The  several  species  of  Balanidae  live  attached  either  to 
coast-rocks,  or  to  objects  at  various  depths,  down  to,  as  in 
the  case  of  Balanus  crenatus^  50  fathoms.  Balanus 
balanoides  sometimes  adheres  to  rocks  or  wood  so  high  up, 
that  it  is  not  covered  by  water  during  the  neap  tides.  Mr. 
Thompson  has  informed  me,  that  he  once  accidentally  kept 
some  specimens  of  this  species  out  of  water  for  seven  days 
in  a  warm  room,  and  that  they  were  then  quite  lively.  This 
species,  is  very  easily  killed  by  brackish  water,  as  are  some 
other  species,  whilst  B,  iinprovisus  and  eburneus  can 
flourish  in  it ;  and  at  the  Falkland  Islands,  I  saw  Ehniniua 
Kingii  attached  to  rocks  at  jthe  mouth  of  a  fresh*wate' 
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biook,  so  as  to  be  covered  hy  pure  water  dLiring  llie  ebl 
of  each  tide.  Sessile  cirripedes  adhere  to  all  sorts  o 
objects,  floating  and  fixed,  aniitml  and  vegetable,  living  and 
dead,  organic  and  inorganic.  Chtliamalus  is,  perhaps,  more 
commonly  attaclied  to  rocks  than  are  the  other  genera. 
Living  Mollusca  are,  I  think,  the  most  frequent  objects  of 
attachment :  Mr.  Cuming  has  remarked  to  me,  that  sheila 
covered  by  an  epidermis,  as  Patella,  Haliotis,  and  Mytilus, 
are  the  greatest  favorites.  Acasta  is  always  imbedded  in 
sjKpngeB,  or  in  the  sponge-like  bark  of  Isis ;  Pyrgoma  and 
Creusiain  corals;  Chelonobia  is  attached  to  turtles,  and  one 
species  to  crabs  or  very  smooth  shells;  Corouula,  Tubici- 
nella,  and  Xenobalanus,  are  imbedded  in  the  skiu  of 
Cetaceans;  and  Platylepas  in  that  of  manatee,  tmrtles,  or 
sea-snakes. 

If  we  attempt,  with  our  present  not  very  imperfect 
materials,  to  divide  the  globe  into  provinces,  according  to 
the  amount  of  difference  in  their  Cirripedial  inhabitants, 
including  all  orders  and  families,  and  disregarding  entirely, 
as  I  think  we  ought,  all  probabilities  or  conclusions  deduci 
from  the  distribution  of  other  tribes  of  animals,  we  find 
that  the  globe  may  be  divided  into  the  four  following  great 
provinces  and  one  sub-province.  I  should  premise,  that  in 
the  following  remarks  and  tables,*  the  species  of  Lepas, 
Conchoderma,  Chelonobia,  Coronula,  Platylegas,  and  Tubi- 
cinella,  are  excluded,  owing  to  their  being  attached  to  float- 
ing or  swimming  objects,  and  being  consequently  widely 
and  irregularly  distributed. 

The  first,  or  North  Atlantic  province,  is  that  of  Europe 
and  the  eastern  shores  of  North  America,  from  the  arctic 
regions  to  lat.  30° :  the  island  of  Madeira,  part  of  the 
north-west  coast  of  Africa,  and  the  whole  Mediterranean 
being  included.  In  this  province  (the  above-named  genera 
being  excluded)  we  have  31  species,  of  which  22  arc  not 
found  in  any  other  distant  quarter  of  the  globe.  As  some 
few  of  these  species  range  into  the  West  Indies,  I  have  not, 
on  this  account,  excluded  them  from  the  22  peculiar  formi 


I 


•  As  the  number  of  CiiriiJede*  in  tiie  whole  cIhss  is  not  verj  Rrwit,  I  ImM 
given  lislsoftlic  species  m  ik' fuur  nmin  provincct  and  in  liiconcBuliprOTiu 
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Had  I  included  the  West  Indies*  in  my  first  province,  the 
total  number  of  species  would  have  been  42,  of  wrhich 
28  would  have  been  peculiar.  The  coast  of  Brazil,  even  as 
far  south  as  the  Rio  Plata,  might,  also,  have  been  included, 
for  I  have  not  seen  from  it  a  single  species  not  included  in 
the  above  42  West  Indian  species.  So  also,  by  adding  a 
single  species,  might  the  west  coast  of  equatorial  Africa. 
The  two  coasts  of  South  America  and  Africa,  which  face 
each  other  within  the  torrid  zone,  seem  to  be  remarkably 
barren  in  Cirripedes.  Europe  has  several  more  species 
than  the  United  States,  which  is  inhabited  by  only  ten 
species,  including  even  the  probably  imported  Balanm  tin- 
tinnabulum  and  amphitrite.  Of  these  ten  United  States 
species  only  two  are  not  found  in  Europe ;  and  both  these 
two  range  into  the  West  Indies,  and  as  far  as  the  northern 
shores  of  South  America,  and  therefore  cannot  be  con- 
sidered as  peculiar  to  the  United  States. 

I  have  formed  my  single  sub- province  for  the  southern 
extremity  of  Africa ;  for  although  I  know  of  only  1 1  species 
from  this  comparatively  short  and  uniform  line  of  coast, 
yet  I  was  not  able  to  group  these  eleven  in  any  of  the  main 
provinces :  5  of  the  species  are  peculiar,  1  Australian, 
8  European  and  West  Indian,  and  2  almost  universally 
distributed. 

The  second  province  includes  the  west  coast  of  North  and 
South  America,  from  Tierra  del  Fuego  to  Behring's  Straits : 
on  this  enormously  long  line  of  coast,  only  22  species  are 
known  to  exist,  but  of  these  no  less  than  1 5  are  peculiar. 
Of  these  15,  four  are  not  found  south  of  the  torrid  equa- 
torial region,  and  eight  are  not  known  to  occur  north  of 
this  same  region ;  so  that  this  long  line  of  coast  might  have 
been  divided  into  two  sub-provinces,  of  which  the  southern 
would  have  been  the  most  peculiar ;  but  as  eight  species 
are  found  both  north  and  south  of  the  equatorial  region, 
I  have  not  made  this  sub-division.  Two  of  the  species 
occurring  on  the  western  coast  of  North  America,  seem  to 

*  The  total  number  of  species  which  I  have  seen  from  the  West  Indies,  is 
19  or  20 ;  of  these,  only  G  are  peculiar  to  it,  or  8,  if  the  United  Static  be  like- 
wise included,  the  other  12  or  14  species  bcinf^  found  in  other  quarters  of  the 
world. ,  Six  peculiar  species  out  of  19  or  20,  has  not  appeared  to  me  sufficient 
to  institute  even  a  sub-province. 
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represent  species  found  on  its  eastern  coast,  and  in  Europe; 
thus,  Bolanus  glandula  takes  the  places  of  B.  cre/tafm, 
and  B.  cariosm  that  of  B.  batanoides.  Not  a  single  species, 
excepting  a  few  which  are  also  widely  distributed  over 
other  parts  of  the  world,  is  known  to  be  comnion  to  the 
east  and  west  coasts  of  the  two  Americas. 

The  third  province  is  that  of  the  East  Indian  Archipelago, 
and  includes  the  Philippines,  Borneo,  New  Guinea,  Sumatrn, 
Java,  Malacca,  and  the  eastern  coast  of  India.  Here  we 
find  37  species,  of  which  24  are  peculiar.  I  may  remark, 
that  I  have  received  no  species  from  Madagascar  or  the 
eastern  coast  of  Africa  ;  few  from  India,  or  from  the  coast 
of  China ;  and  I  suspect,  that  on  most  of  these  coasts,  only 
few  exist.  Probably  our  third  province  will  hereafter  bo 
found  to  include  the  whole  Indian  Ocean. 

The  fourth  province  is  that  of  Australia,  including  New 
Zealand  :  it  has  30  species,  of  which  21  are  peculiar.  Had 
the  temperate  Australian  coasts  ((.  e.,  those  south  of  the 
isocryme  of  6S°)  been  alone  considered,  the  number  of  the 
species  would  have  been  probably  25.  of  which  20  woidd 
have  been  peculiar, — that  is,  if  wc  admit  within  the  20, 
several  species  which  range  from  the  temperate  into  the 
torrid  zone,  but  do  not  extend  beyond  the  Australian 
shores.  Owing  to  the  widely-extended  ranges  of  most  Cirri- 
pedes,  no  Arctic  or  Antarctic  provinces  can  be  said  to  exist. 

To  recapitiUate  the  above  results,  bearing  in  mind  that, 
although  the  total  number  of  known  existing  Cirripedes  is 
147,  yet  that  the  habitats  of  seven  are  unknomi,  and  that 
eighteen  are  excluded  owing  to  their  being  attached  to 
floating  or  swimming  objects,  so  that  there  are  only  122 
species  referred  to  in  the  following  table  : 


TpI.]  niuBber 

t^r;^:ir^ 

(1.)  First,  or  North  Atlsntio  Province,  to  Ut.  30"  N.  T 

(If  tlie  West  Indies  had  been  included  the  i.um-  J          81 
bers  woDid  have  been  43  and  23)   .                .) 

(2.)  Snb-provinoe  of  South  Africa         ...             11 

(3.)  Second  province,  or  West  Coast  of  North  and  1          ., 
South  America j          ^' 

(4.)  Third  province,  or  Eaatlndian  Archipelago    .            37 

38 

5 
15 

24 
21 
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The  least  prolific  of  these  provinces  contains  22  species^ 
or  between  ^th  and  ^th  of  the  total  number  of  species,  and  the 
most  prolific  between  ^d  and  itli  of  this  same  number.  In 
each  of  these  provinces,  it  is  remarkable  that  the  peculiar 
species  are  very  nearly  two  thirds  of  the  whole  of  its  inha- 
bitants. These  facts,  I  think,  show  that  the  above  provinces 
are  natural  divisions  of  the  world,  as  far  as  their  Cirripedial 
inhabitants  are  concerned. 

As  Cirripedes  belong  to  the  great  class  of  Crustacea, 
and  as  the  distribution  of  the  latter  has  lately  been  fully 
discussed  by  Mr.  Dana,  it  may  be  worth  while  briefly  to 
compare  my  results  with  his ;  more  especially  as  they  are 
80  very  different.  I  should  premise,  as  perhaps  accounting 
to  a  certain  extent  for  this  difference,  that,  owing  to  the 
wide  range  of  many  species,  and  the  almost  universal 
extension  of  the  same  genera,  my  provinces  are  founded  merely 
on  a  certain  proportion  of  the  species,  namely,  two  thirds, 
being  peculiar  or  confined  to  a  region  of  considerable 
dimensions :  whereas,  in  the  case  of  ordinary  Crustaceans, 
the  greater  number  of  the  species  are  distinct  even  in  the 
sub-provinces,  and  the  provinces  are  founded  mainly  on 
generic  differences.  Mr.  Dana  divides  the  surface  of  the 
globe  into  three  great  sections,  or  provinces,  the  Africo- 
EuTopcBaUy  the  extent  of  which  is  shown  by  its  title ;  the 
Occidental,  which  includes  both  the  east  and  west  coast  of 
both  Americas ;  and  the  Oriental,  including  the  Indian  and 
Pacific  Oceans,  with  the  East  Indian  Archipelago,  and 
Australia.  Thus  Mr.  Dana  entirely  separates  the  Eastern 
shores  of  North  America  from  Europe ;  whereas,  as  far  as 
their  Cirripedial  inhabitants  are  concerned,  they  are  most 
intimately  allied,  and  form  my  first  or  North  Atlantic  pro- 
vince ;  and  to  this,  as  I  have  shown,  even  the  West  Indies, 
the  coast  of  Brazil,  and  equatorial  West  Africa  might  have 
been  added.  It  follows,  from  this  similarity  in  the  Cirri- 
pedes on  the  two  sides  of  the  Atlantic,  and  from  their  dis- 
similarity with  those  on  the  shores  of  the  Pacific,  that  the 
east  and  west  coasts  of  the  two  Americas  form  two  quite  dis- 
tinct Cirripedial  provinces;  though,  in  the  northern  half,  some 
connection  is  shown  by  a  few  representative  species :  on  the 
other  hand,  Mr.  Dana  unites  both  sides  of  the  whole  American 
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continent,  into  his  single  Occidental  province.  The  South- 
African  province  is  not  brought  out  by  Mr.  Dana  so  pro- 
minently, as  I  have  found  necessary.  Mr.  Dana  joins  the  East 
Indian  Archipelago  and  Australia  into  his  single  Oriental 
province,  and  makes  New  Zealand,  as  a  sub-province,  ap- 
parently as  distinct  from  Australia,  as  Australia  is  from  the 
East  Indian  Archipelago :  whereas  I  find  that  the  Cirripedes 
of  New  Zealand  clearly  belong  to  Australia ;  and  that  the 
Australian  Cirripedes,  especially  if  the  temperate  shores  be 
alone  considered,  are  as  distinct  from  those  of  the  East 
Indian  Archipelago,  as  from  those  of  any  other  quarter 
of  the  whole  world.  I  believe  that  the  provinces  deduced 
from  the  distribution  of  Cirripedes,  accord  better  with  the 
MoUuscan  provinces,  than  with  those  given  by  Mr.  Dana 
for  the  rest  of  the  great  class  of  Crustaceans. 

In  the  following  tables,  an  asterisk  means  that  the 
species  is  not  found  in  any  other  distinct  region  of  the 
globe.  When  found  in  one  of  the  five  provinces,  a  cor- 
responding number,  within  brackets,  is  appended,  to  show 
in  which  province  or  sub-province  it  has  been  found. 


V 

(1.)  First  or  North  Atlantic  Province  :  Europe  and  the 
Eastern  United  States^  from  the  Arctic  Begions  to 
30°  north  latitude. 


Balanus  tintinnabalam 
tulipiformis* 
calceolus 

galeatus*     . 

spougicola    . 

perforatus*  . 

amphitriie   . 

eburneus*    . 

improvisus  . 
porcatus*  . 
crenatus .  . 
balanoides*  . 
Hameri*.  . 
Acasta  spongites  .  . 
cyatlius*  .     . 

l*j?rgoma  aiiglicum*  . 


(1  to  5,) 

con&nea  to  Europe. 

Europe  and  India. 

{confined  to  North  America  and  West 
Indies. 
(2)  and  West  Indies  (P) 
r  confined  to  Europe,  but  possibly  in  the 
1     West  Indies. 

(1  to  5.) 
r  confinea  to  North  America  and  West 
\     Indies. 
Europe  and  North  America  and  (3). 
Europe  and  North  America. 

W.Indies  and(2). 


f> 


>» 


» 


» 


>» 


>» 


Eurofje  and  (2). 

Madeira  and  West  Indies. 
r  cjufiued  to  Europe,  but  ranges  as  far  at 
\     least  as  the  Cape  de  Verde  Islands. 
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XeDobalanus  globicipitis 
Chthamalas  stellatus 
Pachylasraa  gi^ianteum* 
Verruca  Stronua  .  . 
Spengleri*  . 
Pcecilasma  aurantia* 
crassa*  . 
Dichelaspis  Lowei*  . 
Oxjnaspis  celata* 
Alepas  minuta*    .    . 

parasita* 
Anelasma  squalioola* 
Alcippe  larapas*  .     . 
Scalpellum  vulgare* 
PoUicipes  cornucopia* 


confined  to  Europe. 

Europe  and  North  America  and  (3  and  4). 

confined  to  Europe. 

Europe  and  Ked  Sea. 

Madeira. 


Europe. 

Europe  and  Atlantic  Ocean. 

Europe. 


»» 
It 


Here  we  have  31  species,  of  which  22  are  not  found  in 
any  other  great  region  of  the  world. 


(2.)  Sub-Province:  Africa^  South  oflat  30°. 

(1  to  5). 


Balanos  tintinnabulum 

Capensis*    . 

spongicola    . 

amphitrite    . 

crenatns  .  . 
Acasta  spongites  .  . 
Tetraclita  serrata*  . 
rosea  .  . 
Chthamalus  dentatus*^ 
Octomeris  angulosa*^ 
Scalpellum  omatum*^ 


(1)  and  West  Indies  (P). 

(1  to  5). 

(1)  and  West  Indies. 

(1). 

(4). 

also  on  West  Coast  of  Africa. 


In  this  small  region  we  have  only  11  species,  of  which 
five  are  peculiar :  Balantis  Capensis  and  Tetraclita  serrata, 
seem  to  be  representatives  of  B.  psittacus  of  S.  America 
and  of  T.  porosa  of  that  and  several  other  regions. 


(3.)  Second  Province;    West   Coast  of  South  and  North 
America^  from  Tierra  del  Fuego  toBehrings  Straits. 


Balanus  tintinnabulum 
psittacus* 
vinaceus* 
trigonus  . 
lasvis* 
concavus 
poecilus* 
unpro?isus 


north  and  south  of  the  equator  (1  to  5). 
south. 


>» 


north  and  south  (4  and  5). 

„  (1  and  5). 

south, 
south  (and  north?)  (1). 
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Balanns  nnbilas* . 
glandnla . 
cariosus* 
Tetraclita  porosa . 
Elminius  Kingii* 
Chthamalos  stellatos 
cirratus* 
scabrosos* 
fissus*    . 
Hembeli* 
Verruca  laevigata* 
PolUcipes  elegans*    . 
pofymerus* 
Crjptophialus  mioutus*  south. 


north. 
.    north,  and  Southern  Pacific  Ocean. 
.    north. 

.    north  and  south  4  and  5  and  W.  Indies) , 
.    south. 

north. 
.    south. 


If 


north  and  south. 
.    north. 
.    south. 
.    south  and  north. 


»> 


Here  we  have  on  this  long  line  of  coast,  22  species,  of 
which  15  are  peculiar. 


(4.)  Third  Provincb:  Indian  Archipekyo  {including  tie 
Philippines^  Malacca^  Borneo,  Sumatra,  Java,  and 
New  Guinea^  and  eastern  coast  of  India). 


Balanus  tintinnabulum 
Ajai*.    .    . 
navicula* 
stultus    .    . 
trigonus  .     . 
concavus 
amphitrite   . 
patellaris*   . 
amarjUis 
quadrivittatus* 
Acasta  laevigata   .    . 
fenestrata*    . 
purpurata*    . 
sporillus* 
Tetraclita  porosa .    . 
costata*    . 
vitiata 
ooerulescens 
radiata 
Pyrgoma  cancellatum* 
grande* 
milleporae* 
crenatum* 
monticulariae* 
Creusia  spinulosa 
Chthamalus  stellatus 

intertextus 
Chamaesipho  scutelliformis'^ 
Octomens  brunnea*      .    . 


(1  to  6). 

and  West  Indies. 
(3  and  5). 
(3  and  5). 
(I  to  6). 

(5). 

and  Red  Sea. 


(3  and  5}  and  West  Indies. 

(5)-. 

Pacific  Ocean. 

(5)  and  West  Indies. 


and  West  Indies. 
(1  and  3). 
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FcBcilasma  fissa*       .    . 

eburnca* 
Dichelaspis  Warwickii*^ 
Ibla  Cumingii*  .  .  . 
Scalpellum  rostratum*  . 
Pollicipes  mitella*  .  . 
Lithotrya  Nioobarica*  . 
tnincata    .    . 


and  Pacific  Ocean. 


Here  we  have  37  species,  of  which  24  are  peculiar  to 
this  province. 


(5.)  Fourth  Province:  Australia  (including  New  Zealand), 


Balanos  tintinnabolam 
nigrescens* . 
decorus* 
trigonus  .     . 
coDcavas 
amphitrite    . 
amaiyllis 
allium*    .     . 
▼estitus* 
imperator*  . 
Acasia  sulcata*    .     . 
^lans*       .     . 
Tetraclita  porosa 

rosea   .    . 
purpurascens 
▼itiata 
radiata 
Elminius  plicatus*     . 
simplex* 
moaestus* . 
Chthamalus  antemiatus* 
Cliamsesipho  columna*  . 
Pachylasma  aurantiacum* 
Catophraffmus  polymenis* 
AJepas  tuDulosa* 
Ibla  quadrivalvis* 
Scalpellum  Peronii* 
PoUicipes  spinosus* 

sertus* 
Lithotrya  cauta* 


(1  to  5). 


(3  and  4). 
(3  and  4). 
(1  to  5). 
(4). 


(3  and  4). 
(2). 

(4). 

(4)  and  West  Indies. 


and  Pacific  Ocean  (P). 


Here  we  have  30  species,  of  which  21  are  peculiar. 
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Geological  History, 

The  ancient  history  of  the  Balanidae  is  a  brief  one.  No 
secondary  species  has  hitherto  been  discovered;  in  my 
monograph  on  the  fossil  Lepadidae*  I  have  shown  that  the 
negative  evidence  in  this  case  is  of  considerable  value^  and 
consequently  that  there  is  much  reason  to  doubt  whether 
any  member  of  the  family  did  exist  before  the  Eocene 
period.  The  existence  of  a  Cretaceous  Verruca  is  an  appa- 
rent exception  to  the  rule,  as  this  genus  has  hitherto 
always  been  ranked  amongst  sessile  cirripedes;  but  Verruca, 
as  we  now  know,  must  be  placed  in  a  family  by  itself, 
quite  distinct  from  the  Balanidse.  Balanus  is  the  oldest 
genus  as  yet  known ;  it  first  appeared  in  Europe  and  North 
America,  during  the  deposition  of  the  eocene  beds ;  and 
was  at  that  time,  as  far  as  our  information  at  present  serves, 
represented  by  very  few  species.  In  South  America,  one 
species  of  Bsdanns  abounds  in  individuals  in  the  ancient 
Patagonian  tertiary  formation.  I  have  seen,  in  the  British 
Museum,  specimens,  said  to  have  come  form  the  eocene 
nummulitic  beds  near  the  mouth  of  the  Indus,  belonging  to 
the  second  section  of  the  genus.  Generally,  the  extinct  forms 
belong  to  the  last  section  of  this  genus,  which  has  the 
parietes  not  permeated  by  pores.  During  the  miocene 
and  pliocene  ages,  sessile  cirripedes  abounded.  No  extinct 
genus  in  this  family  has  hitherto  been  discovered.  It  is 
singular,  that  though  the  Chthamalinse  approach  much 
more  closely  than  do  the  Balaninae  to  thfe  ancient  Lepadidae, 
of  which  so  many  species  have  been  found  fossil  even 
in  the  older  Secondary  formations,  yet  that  only  one 
species  of  one  genus  of  this  sub-family  has  been  hitherto 
found  in  any  deposit ;  and  that  species  is  the  still  existing 
Pachylamia  giganteum^  in  the  modem  beds  of  Sicily. 
During  the  epoch  of  the  Glacial  deposits  in  Scandinavia, 
Scotland,  and  Canada,  the  still  existing  species  seem  to 
have  abounded ;  and  they  attained  larger  average  dimen- 

*  Since  tlie  uote  to  page  5  of  that  work  was  written,  I  have  been  informed 
that  tiie  80-cailed  cretaceous  TubidneUa  maxima  is  not  a  Cirripede. 
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sions  than  the  same  species  now  do  on  the  shores  of  Great 
Britain,  or  even  on  the  shores  of  the  northern  United  States, 
where  the  average  size  seems  larger  than  on  this  side  of  the 
Atlantic. 

Under  the  genus  Balanus,  I  have  given  my  reasons  for 
never  naming  species  in  this  large  and  difScult  genus,  with- 
out examining  the  opercular  vdves :  it  has  been  owing  to 
this,  as  it  appears  to  me,  proper  want  of  caution,  that  there 
are  so  many  nominal  species.  Thus  it  is  made  to  appear  in 
catalogues,  that  the  tertiary  seas  abounded  with  species 
of  Balanus  to  an  extent  now  quite  unparalleled  in  any 
quarter  of  the  world.  Bronn,*  for  instance,  in  his  invaluable 
'Index  Palaeontologicus,"  gives  the  names  of  35  Balani, 
found  fossil  in  Europe,  and  I  have  not  counted  those  found 
only  in  alluvial  deposits,  as  they  would  certainly  be  the  same 
as  the  still  living  species.  Now  I  know  only  11  recent 
Balani  on  the  shores  of  all  Europe,  from  the  North  Pole  to 
lat.  30^ ;  and  of  these  I  doubt  whether  B.  balanoidea  and 
improvisus  have  been  found  fossil.  In  the  Red  Crag  there  is 
one  extinct  Balanus :  in  the  Coralline  Crag,  which  seems  to 
have  been  very  favorable  to  the  existence  of  Cirripedes, 
there  are  six  species  of  Balani,  of  which  two  are  absolutely 
extinct,  and  one  does  not  occur  in  any  neighbouring  sea : 
in  the  Eocene  formations  the  species  seem  to  have  been 
rare,  and  I  have  seen  only  one,  and  that  is  an  extinct  form. 
Taking  these  several  facts  into  consideration,  and  bearing 
in  mind  that  Cirripedes  usually  range  widely,  I  do  not 
believe,  if  all  the  specimens  of  Balani  hitherto  found  in  the 
several  tertiary  formations,  from  the  eocene  to  the  glacial 
deposits,  throughout  Europe,  were  collected  together,  they 
would  amount  to  20  species.  I  have  myself  seen,  in  a  re- 
cognisable state,  only  12  fossil  Species,  of  which  five  are 
extinct,  or  not  found  in  any  neighbouring  sea :  I  think  it 
probable  that  three  other  recent  species,  viz.  B.  tulipi/omtis, 
per/oratu8,  and  ampAitrite,  may  occur  in  the  Mediterranean 
formations;  and  this  would  make  15  species.  Therefore 
in  the  above  estimate  of  20  species,  five  are  allowed  for 


*  To  save  auy  other  person,  interested  in  fossil  Cirripedia,  going  through 
the  several  works  quoted  bv  Bronn,  I  have  given  some  remarks  on  nis  list  of 
species,  in  an  appendix  at  the  end  of  the  Balanidse. 
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species  existing  in  European  collections,  but  not  hitherto 
seen  by  me ;  and  this,  I  believe,  is  a  very  full  allowance. 
Consequently,  even  on  the  supposition  that  the  five  species 
just  admitted  as  possibly  existing  in  cabinets,  and  that  the 
other  five  extinct  species,  which  I  have  seen  and  examined, 
have  all  been  previously  named  by  other  authors,  a  supposi- 
tion excessively  improbable,  even  then  there  would  be  15 
superfluous  names  in  Bronn. 

The  following  short  table  shows  how  Cirripedes,  including 
all  three  Families,  were  represented  in  Great  Britain, 
throughout  the  several  Tertiaey  Stages. 


Name. 


Balanus  tintinnabolum 

calceolus  . 

spongicola 

concavus  . 

porcatas    . 

crenatas    . 

Hameri     . 

bisolcatos . 

doloBus     . 

inclosas    . 

ungniformis 
Acasta  undulata 
Pyrgoma  anglicum . 
Ck)roDala  barbara  . 
Verruca  Stromia    . 
ScalpeUum  magnum 

quadratum 
Pollicipes  reflexus  . 


Total,  18,  recent  and  ex-^ 
tinct,  found  fossil  in  / 
Great  Britain,  in  some  l 
tertiary  deposit     .    .J 
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As  afibrding  some  standard  of  comparison  by  which  to 
compare  the  number  of  fossil  species,  at  any  period,  in  rela- 
tion to  the  number  of  species  probably  existing  in  the 
neighbouring  seas  during  the  same  epoch,  I  may  state  that 
there  are  now  living  and  propagating  on  the  shores  of 
Great  Britain,  18  species  belonging  to  the  three  Families 


RALANIN^.  175 

included  in  the  above  table.  I  have  not  counted  three 
species,  in  the  genera  Alcippe  and  Conchoderma^  which, 
from  the  minuteness  of  their  valves,  it  is  hardly  possible 
would  be  found  fossil.  On  the  other  hand,  I  have  in- 
cluded in  the  18,  five  species  of  Lepas,  which  from  floating 
and  being  oceanic,  are  more  likely  to  be  cast  up  on  beaches, 
than  to  be  imbedded  in  sedimentary  deposits;  so  that  13 
would,  perhaps,  be  a  safer  number,  as  a  standard  of  com- 
parison. Now  in  the  coralline  crag,  which  seems  to  have 
been  eminently  favorable  for  the  existence  and  subsequent 
preservation  of  Cirripedes,  and  which  has  been  so  well 
worked,  only  nine  fossil  species,  as  may  be  seen  in  the  table, 
have  been  as  yet  discovered. 


Sub-Family — BALANiNiE. 

Shell  mth  the  rostrum  having  radii,  but  without  ala; 
lateral  cotnpartments  all  having  alee  on  one  side  and  radii 
on  the  other  side ;  parietes  generally  either  porose,  or  longi- 
tudinally ribbed  on  their  inner  surfaces. 

Mouth  with  the  labrum  notched  in  the  middlCy  not 
swollen ;  palpi  large,  almost  touching  each  other ;  mandibles 
generally  with  the  lower  teeth  laterally  double ;  third  pair 
of  cirri  with  their  segments  resembling  those  of  the  second 
pair. 

First  Section.^ 

Scutum  and  tergum  articulated  together,  or  overlapping 
each  other ;  each  branchia  composed  of  a  single  plicated 
fold. 

Genera — Balanus;  Acasta;  Elminius;  Tetraclita;  Pyr- 
goma;  Creusia;  Chelonobia. 

Second  Section.if 

Scutum  and  tergum  {when  both  are  present)  not  overlap- 
ping each  other ;  basis  membranous ;  parietes  often  deeply 
folded,  with  the  outer  lamina,  towards  the  basis,  generally 
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imperfect ;  each  branchia  composed  of  two  plicated  folds ; 
shell  attached  to  living  vertebrata. 

Genera. — Coronula ;    Platylepas ;   Tubicinella ;    Xeno- 
balanus.* 

The  Balanidae  may  be  divided  into  two  sub-families; 
namely,  the  Balaninse  and  Chthamalinse ;  and,  in  the  former, 
the  genera,  as  we  see,  may  be  very  naturally  grouped  into 
two  sections.  The  Balaninae  differ  from  the  Chthamalinae, 
as  far  as  the  shell  is  concerned,  in  the  rostrum  having  radii 
but  no  alse,  all  the  lateral  compartments  having  both  radii 
and  alae;  on  the  other  hand,  in  the  Chthamalinse,  the 
rostrum  has  alae,  and  the  rostro-lateral  compartments 
radii  on  both  sides,  and  therefore  no  alae.  These 
differences  probably  arise,  as  already  explained,  from  the 
perfect  confluence,  in  the  Balaninae,  of  the  true  rostrum  with 
the  rostro-lateral  compartments.  In  Chelonobia,  belong- 
ing to  the  Balaninae,  we  see  an  intermediate  state,  with  the 
fusion  not  quite  effected :  on  the  other  hand,  in  one  geims 
amongst  the  Chthamalinse,  namely,  Fachylasma,  we  must 
look  to  the  shell  at  a  very  early  age,  to  find  the  rostrum 
with  its  alse,  distinct  from  the  rostro-lateral  compartments. 
In  Tetraclita,  Elminius,  and  Creusia,  the  carino-lateral  com- 
partments are  aborted,  or  possibly  confluent  with  the  lateral 
compartments,  making  altogether  only  four:  in  Pyrgoma 
all  the  compartments  are  fused  together  and  form  a  solid 
ring.  The  sub-genus  Acasta  is,  in  one  sense,  very  natural, 
as  it  includes  species  most  closely  allied :  in  another  sense 
it  is  far  from  natural,  as  some  of  the  species  can  hardly  be 
distinguished  from  those  species  of  Balanus,  which  live 
attached  to  Gorgonise:  I  almost  regret  I  did  not  merge 
the  species  of  Acasta  into  Balanus.  In  the  Balaninse 
generally  the  parietes  are  either  porose,  or  are  furnished  on 
their  internal  surfaces  with  regular  ribs,  representing  the 
longitudinal  parietal  septa,  which  in  other  species  form  the 
tubes  or  pores;  there  are,  however,  many  exceptions  to  this 
rule  in  several  species  of  Balanus,  in  Acasta  and  Elminius, 

*  At  the  end  of  the  volame  a  Synopsis  is  given,  which  will  serve  as  a 
systematic  index  for  the  discovery  of  generic  and  s^^ecific  names. 
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all  of  which  have  the  parietes  of  their  shells  internally 
quite  smooth,  or  only  irregularly  roughened  with  points. 

Looking  to  the  animal's  body,  in  the  Balaninae^  the 
labrum  is  always  notched  in  the  middle,  and  is  never 
swollen  or  bullate,  for  the  outer  and  inner  folds  of  mem- 
brane of  which  it  is  composed  lie  close  together.  The 
palpi  are  large^  so  that  their  tips  almost  touch  each  other. 
The  mandibles,  generally,  have  their  lower  main  teeth 
laterally  double.  Of  the  cirri,  the  third  pair  invariably 
much  more  closely  resembles,  in  its  whole  structure,  and 
in  its  action,  the  second  than  the  fourth  pairs ;  and  it  is 
also  generally  separated  by  a  small  interval  from  the  fourth 
pair. 

I  have  already  under  the  Family  sufficiently  entered  on 
the  relations  of  the  Balaninae  to  the  Chthamalinae,  and  of 
the  genera,  one  to  the  other,  so  that  I  need  not  here  add 
anything. 

I  can  point  out  no  difference  in  habits  or  geographical 
distribution  between  the  fialaninae  and  Chthamalinse. 


1.  Genus — Balanus,  Auct.* 

CoNOPEA  (para  generis).    Say,    Jourual  Nat.  Sc.  Philadelphia,  vol. 

ii,  part  ii,  1822. 
Messula  (do.).    Leach.    Zoological  Joamal,  vol.  ii,  1825. 
Chibona  (do.).    /.  E.  Gray.    Philosoph.  Transacts.,  1835,  p.  37. 

Compartments  six ;  basis  calcareotis  or  membranous ;  oper- 
cular valves  sub4riangular . 

DUiribuium. — ^Mundane :  in  the  warmer  seas. 

General  appearance. — The  shape   of  the   shell   in    the 
different  species  varies  from  depressed  conical  to  cylindrical ; 

♦  The  name  Balanns  was  used,  ahnost  as  at  present,  by  Lister  and  HiH, 
before  the  introduction  of  tlie  binomial  system.  Since  that  period  the  first  two 
authors,  as  far  as  1  know,  who  used  this  name,  were  Da  Costa,  in  liis  '  Hist. 
Nat.  Test.  Brit.,'  in  1778 ;  and  Bock,  in  the  *  Naturforscher,'  for  ihe  same  year; 
Bock,  however,  applied  it  to  a  Chelonobia. 
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the  latter  form  beiog  generally  assumed  when  specimens  are 
crowded  together ;  but  some  species,  as  S.  balanoides,  ere- 
natus,  and  /(pvia,  seem  more  siibject  than  others  to  be  thus 
affected.  The  colour  is  either  white,  generally  tiated  by  the 
yellowish  or  brownish  epidermis,  or  any  colour  intermediate 
between  bright  pink  and  rich  blue,  purple  being  the  pre- 
vailing tint.  The  persistence  of  the  so-called  epidermis  ia 
very  different  in  different  species,  being  eveu  sometimes 
highly  variable  in  the  same  3])ecies.  The  siu-face  is  either 
snaooth  or  more  commonly  folded  longitudinally,  or  sharply 
ribbed.  The  orifice  differs  in  form  from  diamond-shape 
to  trigonal;  the  carinal  end,  owing  to  the  shape  of  the 
carina,  being  always  sharper  or  narrower  than  the  rostral  end. 
The  size  of  the  orifice,  in  proportion  to  the  shell,  varies  accord  - 
ingly  as  the  latter  is  more  or  less  conical  or  cylindrical.  The 
orifice  is  either  entire  or  more  or  less  deeply  toothed,  in  pro- 
portion to  the  degree  of  obliquity  of  the  summits  of  the  radii 
and  alae.  The  radii  almost  always  have  smoother  surfaces  than 
the  parietes.  In  some  few  species  the  radii  are  not  developed, 
the  sutures  being  maiked  only  by  fissure-like  lines;  in  others 
they  are  very  narrow,  and  in  this  case  their  upper  margins 
are  generally  rounded  and  smooth,  instead  of  being  straight 
and  jagged.  The  carino-lateral  compartments  are  usually 
much  narrower  than  the  lateral  compartments,  occasionally 
in  an  extreme  degree,  as  in  B.  allium.  The  shell  ia 
generally  strong,  sometimes  to  a  wonderful  degree;  but 
Uie  strength  and  thickness  vary  in  the  individuals  of  some 
of  the  species.  By  the  action  of  hot  caustic  potash,  the  com- 
partments in  several  species,  such  as  B.  Humeri  and  crenatas, 
separate  on  a  touch ;  in  others,  they  adhere  so  strongly  as 
to  prove  that  the  sutures  must  be  calcified  together.  In 
this  genus  we  have  the  largest  known  sessile  cirripede, 
viz.,  the  B.  psittacuB,  and  on  the  other  hand  many  .small 
species ;  but  it  is  very  difficult,  except  in  well-known  species, 
to  ascertain  the  average  or  even  the  maximum  dimeu* 
sions. 

Seafum. — This  valve  is  almost  triangular,  with  the  basi- 
tergal  corner  more  or  less  rounded  off.  The  prominent 
lines  of  growth  are  sometimes  crossed  by  longitudinal  stiiie. 
Internally,  the  articular  ridge  projects  to  a  very  different 
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degree  in  the  difierent  species  ;  its  lower  end  is  sometimes 
<a8  in  B.  kevis,  PI.  4»  fig.  2  c)  produced  downwards  as  a 
small,  sharp,  free  style ;  there  is  always  an  articular  furrow 
receiving  tne  inflected  margin  of  the  tergum.  There  is 
always  an  impression  left  by  the  attachment  of  the  adductor 
flcutorum  muscle ;  and  often  its  lower  side  is  bounded  more 
or  less  closely  by  a  sharp  adductor  ridge,  running  some  way 
down  the  valve ;  this  ridge  is  occasionally  almost  confluent, 
in  its  upper  part,  with  the  articular  ridge,  and  in  this  case 
sometimes  it  forms,  together  with  the  inflected  tergal  margin, 
a  large  tubular  cavity,  running  up,  as  in  ^.  psittacm  (Fl.  2, 
fig.  8  c),  almost  to  the  apex  of  the  valve.  Almost  invariably 
there  is  a  slight  pit  or  depression  for  the  lateral  depressor 
muscle ;  sometimes  within  the  depressfion  there  is  a  little 
ridge,  as  in  B.  perforatua  and  nubilus  (PI.  4,  fig.  3  a,  and 
PL  6,  fig.  2  a);  and  in  the  case  of  B.  vestituSyJlosculus,  and 
imperator  (PL  8,  figs.  3  or,  4  a),  there  are  regular  crests  for 
this  same  purpose.  The  rostral  depressor  muscle  is  usually 
attached  in  a  small  pit  formed  by  the  folding  over  of  the  low^r 
part  of  the  occludent  margin :  in  B.  imperator  (PL  8,  fig. 
4  a)  there  are  regular  crests  for  its  attachment,  and  traces 
of  them  may  be  discovered  in  B.  veatitus. 

Tergum, — ^This  valve  is  more  nearly  triangular  than  any 
other  shape,  with  the  spur  more  or  less  prominent.  The 
apex  generally  projects  a  little  above  the  level  of  the  scutum ; 
in  some  species  it  consists  of  a  triangular  and  solid,  in  others 
(PL  2,  fig.  3  h)  of  an  almost  cylindrical,  extremely  sharp, 
inwardly  curved,  and  very  prominent  beak.  This  beak  is 
generally  purple ;  it  is  sometimes  hollow,  and  occupied  by 
a  thread  ofcorium.  Its  formation,  and  the  apparent  sliding 
up  of  the  whole  tergum,  so  as  to  project  above  the  scutum, 
has  been  described  under  the  family.  From  an  account 
given  to  me  by  a  person  who  kept  B.  porcatm  alive,  the 
beaks  appear  to  be  used,  when  the  operculum  is  touched, 
as  an  organ  of  defence, — the  animal  striking  with  them. 
The  tergal  margin  is  more  or  less  inflected ;  and  the  carinal 
margin  is  convex  iii  different  degrees,  and,  in  some  species, 
is  added  to  by  upturned  zones  of  growth.  The  basal 
margin  either  forms  a  nearly  straight  line  on  opposite  sides 
of  the  spur,  or  more  commonly  slopes  towards  it  in  various 
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manners.  Tlie  spur,  or  basal  projection,  is  rarely  placed 
in  the  middle  of  the  basal  margin,  generally  near,  aoine- 
times  close  to  the  basi-scutal  angle;  it  varies  much  in 
length  and  breadth,  and  Is  sometimes  even  half  the  width 
of  the  valve.  The  surface  of  the  valve  is  almost  always 
more  or  less  depressed,  sometimes  so  iiuich  as  to  form 
a  deepish  furrow,  the  "longitudinal  furrow,"  which  ex- 
teuds  from  the  apes  to  the  extremity  of  the  spur.  When 
the  furrow  is  deep,  its  sides,  as  the  specimen  grows  old, 
almost  always  liecouie  folded  inwards,  so  as  to  touch,  and 
then  tlie  furrow  becomes  converted  into  a  closed  fissure :  in 
this  latter  cose  the  folded  sides  generally  form  a  central 
crest  on  the  spur.  Internally,  in  the  middle  of  the  upper 
part  of  the  valve,  the  articidar  ridge  is  more  or  less  promi- 
nent, forming  the  carinal  margin  of  the  articular  furrow,  in  i 
which  the  articular  ridge  of  the  scutum  is  lodged ;  occa- 
sionally, however,  this  articular  ridge  can  hardly  be  said  to 
exist.  In  most  species  the  tergal  depressor  muscle  is  , 
attached  to  sharp  crests  on  the  basi-cannal  corner  of  the 
valve,  but  these  are  almost  obliterated  in  other  species. 

Cm'partmenh. — The  external  appearance  of  the  shell  haa 
already  been  described.     In   the  most  typical  species,  the 
parietes  consist  of  an  outer  and  inner  lamina,  separated  by 
strong  longitudinal  septa ;  these  septa  are  denticulated  on 
both  sides  at  their  bases,  hut  only  close  to  the  inner  lamina ; 
in  fact  the  inner  lamina  is  apparently  formed  by  the  union, 
thickening,  and  production,  of  some  of  the  deuticuli.     As 
it    is    not   the   innermost   of  the    denticuU    on  the   basal  ' 
edges  of  the  longitudinal  septa,  which  thus  become  united  ' 
into  a  solid  layer,  the  longitudinal  septa  form  slightly  pro- 
jecting, longitudinal  ribs  on  tlie  inner  lamina.     These  in-  I 
ternal  ribs  are  longitudinally  striated;    in  old  specimens  i 
they  often  become  obliterated,  especially  in  the  upper  part 
of  the  shell.     The  parietal  tubes  or  pores    (occupied  by 
threads  of  coriura)  are  generally  square  and  large;  but  in 
Ji.  ^jax  they  are  very  small,  and  in  B.  t/landula  often  ex- 
tremely minute.     In  the  upper  part  of  the  shell,  and  some-  i 
times  low  down,  they  arc  generally  crossed  bythin,  transverse, 
calcareous  septa :  in  some  species,  as  in  B.  perforatm,  and 
in  some  varieties  of  Ji.  awphifritiu  the  upper  ends  of  the 
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tubes  are  filled  up  solidly  with  shell.  In  some  varieties  of 
B.  crenatus  and  of  amphitrite^  the  longitudinal  septa,  near 
the  outer  lamina,  divide,  thus  giving  rise  to  a  very  imperfect 
row  of  outer  short  tubes.  In  B.  vinaceus  (PL  2,  fig.  7  d) 
the  inner  lamina  is  cancellated  instead  of  being  solid,  which 
is  caused  by  the  basal  denticuli  of  the  longitudinal  septa 
being  simply  united  together  by  their  ends  and  crossed 
by  transverse  septa,  instead  of  being  consolidated  into  a 
mass.  In  several  species,  as  in  B.  Hameri,  the  walls  con- 
sist only  of  the  outer  lamina  with  longitudinal  ribs,  no 
inner  lamina  having  been  formed ;  the  ribs  here  evidently 
answer  to  the  longitudinal  septa  in  the  foregoing  species. 
In  B.  flosculm  and  imperator  the  walls  are  solid,  their  basal 
margins  being  formed  of  irregular,  elongated  points,  and 
little  ridges  (PL  8,  fig.  4  c),  which  apparently  prefigure  the 
more  regular  longitudinal  ribs  or  septa.  In  B,  balanoidea 
the  walls  are  generally  either  nearly  smooth  and  solid,  or 
irregularly  cancellated;  in  B.  cariosus  (PL  7,  fig.  3  d) 
two  or  three  rows  of  short  irregular  tubes  are  formed 
by  unequally  branching  septa,  almost  as  in  the  genus 
Tetraclita. 

The  Badii,  in  all  the  species,  are  constructed  essentially 
on  the  same  plan  as  the  parietes ;  thus,  in  the  typical  forms, 
there  is  an  outer  and  inner  lamina,  with  septa,  which, 
near  the  inner  lamina,  are  furnished  with  denticuli  on  both 
sides ;  hence,  the  radii  are  permeated  by  pores  or  tubes,  like 
the  parietes ;  but  this  holds  good  only  in  the  first  section  of 
the  genus,  for,  in  the  other  species,  the  tubes  are  filled  up 
quite  solidly.  The  denticuli  on  the  septa  often  occur  only 
on  one  side,  or  disappear  altogether ;  and,  lastly,  the  septa 
themselves  often  appear  merely  like  little  teeth,  or  disappear 
altogether  as  in  B,  Hameri,  or  occur  only  near  the  bases  oi 
the  radii,  as  in  B,  amaryllis.  A  slight  fiurrow  in  the  com- 
partment, against  which  each  radius  abuts,  is  generally 
marked  by  the  septa  and  their  denticuli.  In  regard  to  the 
ala,  their  lateral  or  sutural  edges  are  either  thin  and  smooth, 
or,  more  commonly,  finely  crenated  or  ribbed.  The  little 
transverse  crenations  are  homologous  with  the  septa  in  the 
radii  and  parietes  The  edges  of  the  alae  are  usually  re- 
ceived in  a  furrow.    The  diametric  growth  of  the  shell  is 
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eftected  by  the  growth  of  the  radii  and  alas,  and  chiefly  by 
that  of  the  former.  The  sutural  and  lateral  edges  of  both 
radii  and  alie  arc  added  to,  either  quite  up  to  their  suniuiits, 
or  only  low  down,  and  during  the  continued  growth  of  the 
shell,  lower  and  lower  down  ;  in  accordance  with  tliis  differ- 
ence in  growth,  the  summits  of  the  radii  and  alte  become 
cither  very  oblique,  or  they  extend  parallel  to  the  basis, 
that  is,  from  tip  to  tip  of  the  adjoining  compartments.  Wliea 
the  radii  and  alie  are  added  to,  as  is  most  usual,  above  the 
level  of  the  opercular  membrane,  and  therefore  above  the 
sack,  ribbons  of  corium  run  up  the  sutures  from  the  sack, 
higher  or  lower,  according  to  the  height  to  which,  in  the 
different  s|)ecieR,  the  edges  of  the  radii  and  alse  continue  to 
be  added  to.  The  obliquity  of  the  summits  of  the  radii  and 
alx  varies,  in  some  cases,  in  the  same  species.  It  often 
happens  that  when  the  summits  of  the  radii  are  very  oblique, 
tlie  summits  of  the  alai  are  but  little  so;  and  the  converse; 
both,  however,  are  often  either  equally  oblique,  or  both 
have  square  summits.  The  shcatk  extends  either  one  third 
or  more  than  half  down  the  shell;  its  basal  margin  often 
{PI.  25,  fig.  1,  k')  freely  depends  or  overhangs  the  tuner 
lamina  of  the  walls. 

Basis. — In  typical  species  the  basis  is  calcareous,  and  con- 
sists of  an  upper  and  lower  lamina,  separated  by  radiating 
septa,  forming  pores.  In  the  same  manner  as  the  septa  « 
the  pnrietes  sometimes,  though  rarely,  become  irregularly 
divided  near  the  outer  lamina,  forming  outer  pores,  so  it  is, 
but  in  a  much  more  marked  degi-ce,  with  the  basis.  The 
basis  in  such  cases  becomes  extremely  thick,  and  consists  of 
an  upper,  thin  lamina,  with  the  regular  radiating  septa 
and  pores,  and  of  an  underlying,  thick,  cancellated  mass, 
which  seems  wholly  to  result  from  the  dividing  and  sub- 
dividing of  the  septa.  The  basal  radiating  pores,  like  the 
parietal  pores,  are  closed  at  intervals  by  calcareous  trans- 
verse septa.  The  basal  points  of  the  parietal  septa  enter 
the  orifices  of  the  basal  pores,  and  the  threads  of  corium 
pass  into  the  latter,  between  the  denticuli  of  the  parietal 
septa.  In  some  species,  as  in  B.  crcnatus  and  Hameri, 
the  basis  is  perfectly  solid,  the  tipper  lamina 
sent,  just  as  in  some  species,  the  internal  Ian 
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purietes  is  absent.  In  B.flosciUus  the  basis  is  calcareous, 
but  consists  of  so  excessively  thin  a  film  as  hardly  to  be 
distinguished:  it  presents,  moreover,  as  also  is  the  case 
with  B.  imperator,  a  beaded  structure.  Again,  in  some 
few  species,  as  in  B,  balanoidea,  the  basis  is  simply  mem- 
branous. When  the  basis  is  thin,  it  is  always  flat,  and 
is  closely  moulded  to  the  irregular  surface  of  attachment ; 
and  in  this  case,  when  specimens  are  crowded  together, 
their  elongation  is  effected  exclusively  by  the  growth  of 
the  walls ;  but,  when  the  basis  is  thick,  it  sometimes  be- 
comes, in  crowded  groups,  deeply,  but  irregularly,  cup* 
formed,  or  cylindrical,  as  in  B.  psittacm  and  perforatua. 
In  B.  allium^  however,  which  inhabits  massive  corals,  the 
basis  is  as  regularly  concave  or  cup-formed  as  in  the  genus 
Pyrgoma :  in  B.  calceolua  and  its  allies,  and  in  some  varieties 
of  the  fossil  B.  inclusus,  the  basis  is  boat-formed,  with  its 
lower  surface  deeply  grooved  longitudinally  from  clasping 
the  stem  of  the  Gorgonia  or  other  zoophyte,  to  which  it 
was  attached.  In  certain  varieties  of  B.  lavis  it  is  very 
remarkable  that  the  deeply  cup-formed  basis  becomes, 
owing  apparently  to  the  whole  shell  having  grown  too  deep 
for  the  animal,  half-filled  up  with  irregular,  calcareous^ 
transverse  plates  (PI.  4>  fig.  2  a),  resting  one  upon 
the  other  by  irregular  points  or  pillars.  The  cement- 
ing apparatus  has  been  sufficiently  described  under  the 
Family. 

Mouth. — The  labrum  is  always  notched;  sometimes  it 
has  no  teeth,  but  generally  there  are  three  on  each  side ; 
in  B.  balanoides  there  are  five  or  six  on  each  side ;  and  in 
B.  improvisus  and  eburneua  there  is  a  whole  row  of  teeth 
(PI.  26,  fig.  2,  e),  graduated  in  size,  on  each  side  of  the 
notch.  The  palpi  are  large,  with  their  apices  nearly  touch- 
ing, and  furnished  with  long  spines.  The  mandibles  have, 
as  it  appears,  normally,  five  teeth,  but  the  two  lower  teeth 
are  always  small  and  often  rudimentary,  and  almost  con- 
fluent with  the  inferior,  sometimes  spinose  angle.  The 
inaxilla  have  either  a  simple  edge,  or  a  notch  under  the 
pair  of  large  upper  spines,  or  the  lower  part  forms  (PI.  26, 
fig.  7)  a  step-formed  projection  :  there  are  generally  two 
lower  spines,  placed  singly  or  not  in  pairs,  larger  than  the 
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Others,  with  the  exception  of  the  uppermost  pair.  The 
outer  maxilla  are,  on  their  inner  faces,  obscurely  divided 
into  two  lobes. 

Cirri. — The  rami  of  the  first  pair  are  unequal,  the 
shorter  one  sometimes  not  being  more  than  half  the  length 
of  the  other  ramus :  the  segments  of  the  shorter  ramus  are 
broad,  and  are,  together  with  the  lower  segments  of  the 
longer  ramus,  thickly  clothed  with  spines ;  in  some  species, 
as  in  J?,  perforatus,  the  anterior  surfaces  of  the  segments, 
more  especially  of  the  shorter  ramus,  and  of  both  rami  of 
the  second  pair  are  produced  (PI.  29,  fig.  4),  so  as  some- 
times to  form  very  remarkable  projections.  The  segments 
of  the  second  and  third  pairs  are  always  thickly  clothed 
with  spines,  as  also  are  their  pedicels.  The  third  pair  is 
rather  longer  than  the  second;  but  in  B.  veatitus  and 
ivtperator  it  is  nmch  longer,  and  is  otherwise  somewhat 
different.  The  dorsal  and  basal  margin  of  the  pedicel  of  the 
third  pair,  in  some  of  the  species,  as  in  B,  tintinnabulum, 
is  produced  backwards  on  the  thorax,  and  foifns  a  mem- 
branous plate  fringed  with  fine  spines.  The  three  posterior 
and  longer  pairs  of  cirri  have  from  three  to  rarely  eight  or 
ten  pairs  of  long  spines  on  each  segment,  with  generally 
one  or  two  minute  spines  in  the  middle  between  each  pair : 
their  pedicels  have  a  regular  double  row  of  spines. 

The  penis  is  long  and  hairy:  in  most  of  the  species  there 
is,  at  its  dorsal  basis,  a  small,  sharp,  flattened,  imperforate 
projection ;  first  observed  by  Poli :  but  this  is  sometimes 
absent,  as  in  B.  crenafus,  though  present  in  the  closely 
allied  B,  balanoides ;  and  its  presence  is  variable  in  B,  tin-- 
tiyinahulum.  All  the  species  have  large  plicated  branchicB. 
The  base  of  the  mck  in  several  species  is  furnished  with 
inwardly  projecting  filimentary  appendages.  In  B.  perfo- 
ratudy  crenatuSy  and  improvisusy  and  I  believe  in  other  species, 
the  upper  part  of  the  stomach  is  furnished  with  a  circle  of 
branching  caeca. 

On  the  variation  of  the  species ;  their  arrangement  and 
affinities ;  value  of  the  characters  used;  changes  during 
growth. — Owing  to  the  great  variation  in  external  characters, 
lo  which  almost  all  the  species  are  subject,  and  likewise  to 
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the  genus  being  a  very  natural  one.  that  is,  to  the  species 
following  each  other  in  close  and  natural  order,  it  is  not 
easy  to  exaggerate  the  difficulty  of  identifying  the  species, 
except  by  a  deliberate  examination  of  the  internal  and 
external  structure  of  each  individual  specimen.  Every  one 
who  has  collected  sessile  cirri  pedes  must  have  perceived  to 
what  an  extent  their  shape  depends  on  their  position  and 
grouping.  The  surface  of  attachment  has  a  great  effect 
on  that  of  the  shell ;  for  as  the  walls  are  added  to  at  their 
bases,  every  portion  has  at  one  time  been  in  close  contact 
with  the  supporting  surface ;  thus  I  have  seen  a  strongly- 
ribbed  species  {B.  porcatus)  and  a  nearly  smooth  species 
{B.  crenatus)  closely  resembling  each  other,  and  both  having 
a  peculiar  appearance,  owing  to  their  having  been  attached 
to  a  pecten.  Dr.  Gray  has  pointed  out  to  me  specimens  of 
B.  patellaris^  curiously  pitted  like  the  wood  to  which  they 
bad  adhered;  and  numberless  other  instances  might  be 
added.  Quite  independently  of  the  effect  produced  by 
the  surface  of  attachment,  the  degree  to  which  the  longi- 
tudinal folds  and  ribs  are  developed  on  fhe  parietes,  is 
variable  in  most  of  the  species,  as  in  B.  tinfinnadulum, 
vesittus,  and  even  in  B.  porcatus ;  the  presence  or  entire 
absence  of  these  ribs  often  surprisingly  alters  the  whole 
aspect  of  the  shell.  The  persistence  of  the  so-called 
epidermis  is  in  some  degree  variable ;  and  in  B,  lavis  we 
have  groups  of  specimens  absolutely  naked,  and  others 
uniformly  clothed  with  a  brown  membrane.  Again,  some 
species  in  certain  localities  are  all  subject  to  the  disintegra- 
tion of  the  entire  outer  lamina  of  the  walls;  and  in  such 
cases  (as  with  B.  perforatus)  there  is  not  the  smallest  resem- 
blance between  the  corroded  and  perfect  specimens.  The 
size  of  the  orifice,  and  consequently  of  the  operculum, 
compared  with  the  shell  itself,  varies  accordingly  as  the  shell 
is  more  or  less  conical  or  cylindi'ical ;  in  the  latter  case,  the 
summits  of  the  radii  are  generally  more  oblique  and  the 
aperture  consequently  more  deeply  toothed  than  in  the 
more  conical  varieties.  Size  is  a '  serviceable  character  in 
some  cases,  but  very  many  specimens  are  required  to 
ascertain  the  average  or  maximum  size  of  each  species,  for 
there  is  no  method  of  distinguishing  a  half-grown .  from  a 
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full-grown  specimen ;  and  I  believe,  as  long  as  the  individual 
lives,  80  long  does  it  go  on  moulting  and  growing.  Colour  is 
of  very  considerable  service ;  though  the  precise  tint  varies 
greatly  in  almost  e\'ery  species ;  and  wliat  is  a  far  more 
serious  evil,  the  niajorily  of  the  species  have  their  white  or 
nearly  white  varieties,  the  latter  sometimes  as  numerous  as 
the  coloured  ones  :  in  B.  perforatum,  lamt,  fiosculus,  ampki- 
trite,  and  in  several  other  species,  the  common  white  varieties 
are  eminently  deceptive. 

Besides  the  slight  variation  iu  the  obliquity  of  the  summits 
of  the  radii  and  alse,  de|)endent  on  the  more  or  less  cylin- 
dricol  form  of  the  shell,  iu  some  species,  as  in  B.tinHnnabidum, 
amphitrite,  improviaua,  frt^onua,  and  porcatas,  their  obliquity 
also  varies  occasionally  from  nnknowu  causes,  and  thus  great- 
ly affects  the  general  appearance  of  the  shell.  In  some  few 
species,  as  in  B.  perforalm,  the  radii  are  often  either  not  at  all 
developed,  or  are  of  very  variable  width  ;  in  others,  when  the 
shell  has  become  cylindrical,  or  when  very  old,  the  radii  cease 
to  grow,  and  from  the  disintegration  of  the  whole  upper  part 
of  the  shell,  with  the  coutiiiucd  growth  of  the  lower  part, 
the  radii  at  last  come  to  exist  as  mere  fissures :  I  have  seen 
instances  of  this  in  B.  psUlacm,  nigrcscens,  and  porcatus. 
Nevertheless,  the  obliqiuty  of  the  upper  margin,  and  the 
breadth  of  the  radii  are  useful  characters ;  and  still  more 
ugefid  is  the  fact  whether  the  upper  margins  are  smooth 
and  arched,  or  straight  and  jagged.  The  fact  of  the  terga 
lieing  more  or  less  beaked  is  usefid :  as  is,  likewise,  the 
presence  of  striffi,  or  furrows,  or  rows  of  pits,  radiating 
from  the  apices  of  the  scuta ;  but  to  ascertain  tlie  pre- 
sence of  these  marks,  it  is  almost  invariably  necessary  to 
take  out  the  scuta,  clean,  and  examine  them  with  a  lens ; 
these  ridges  and  furrows,  moreover,  in  some  species,  as  is 
strikingly  the  case  with  B.  iintinnabulnm,  and  in  less  degree 
with  B.  triffonva,  l^evia,  and  concavua,  appear  and  disappear, 
and  vary  without  any  apparent  cause. 

Now  if  we  reflect  that  form,  size,  state  and  nature  of 
the  surface,  presence  of  epidermis,  relative  size  of  the 
orifice,  presence  of  longitudinal  ribs,  tint,  and  often  the 
existence  of  any  colour,  are  all  highly  variable  in  most  of 
the  species ;  and  that  the  obliquity  of  the  summits  of  the 
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radii,  and  the  presence  of  longitudinal  striae  on  the  scuta, 
are  variable  in  several  species;  we  shall  perceive  how  difficult 
it  must  ever  be  to  distinguish  the  species  from  external 
characters.  As  some  evidence  of  this,  I  may  mention  that, 
after  having  described  nearly  40  species,  and  when  my  eye 
was  naturally  able  to  appreciate  small  differences,  I  began 
carefully  to  examine  varieties  of  B.  tintinnabulum^  am^ 
pAitrite,  improvisus,  porcatus,  vestitus^  &c.,  without  even  a 
mupicion  that  they  belonged  to  these  species,  at  that  time 
thoroughly  well  known  to  me ;  yet  in  the  cases  here  re- 
ferred to,  there  could  be  no  doubt,  when  a  perfect  series 
was  examined,  that  the  specimens  were  only  varieties.  From 
this  cause  the  labour  of  naming  a  collection  is  great.  Let  no 
one  attempt  to  identify  the  species  of  this  genus,  without 
being  prepared  to  disarticulate,  clean,  and  carefully  examine 
with  a  microscope  the  basis  and  parietes,  and  both  the  under 
and  upper  surfaces  of  the  opercular  valves ;  for  I  feel  con* 
vinced,  that  he  will  otherwise  throw  away  much  labour. 
Moreover,  in  many  cases,  it  is  almost  necessary,  on  account 
of  the  variability  of  the  characters,  to  possess  several  speci- 
mens. From  these  facts,  I  have  not  hesitated  to  form  my 
sections  on  characters  which  require  close  examination, 
though  I  would  gladly  have  seized  on  external  characters, 
could  I  have  found  such  even  moderately  constant. 

The  least  varying,  and  therefore  most  important  cha- 
racters, must  be  taken  from  the  internal  structure  of  the 
parietes,  radii,  and  basis:  not  that  these  characters  are 
absolutely  invariable ;  thus  the  porosity  of  the  parietes  is 
slightly  variable  in  B.  fflandula,  and  highly  variable  in  the 
fossil  B.  unffuiformis ;  it  is  also  highly  variable  in  B.  bata- 
noides,  but  under  a  systematic  point  of  view  this  is  unim- 
portant, as  the  section  including  this  latter  species  is  well 
defined  by  the  membranous  basis.  The  porosity  of  the 
basis  is  in  some  degree  variable  in  B.  nubilus,  improvimSy 
and  patellaria ;  and  in  B.floaeulua  we  see  signs  of  a  pas- 
sage from  a  calcareous  to  a  membranous  basis.  Characters 
derived  from  the  general  shape,  and  from  the  ridges  and 
depressions  on  the  under  side  of  the  scuta  and  terga, 
especially  of  the  scuta,  are  highly  serviceable.  The  terga, 
indeed,  in  many  species,  as  in  B.  amphitrite^  vary  con- 
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fiiderably,  and  are  affected  by  the  general  shape  of  the 
shell.  Unfortunately  the  differences  are  not  very  great 
between  the  scuta  of  the  different  species.  The  cause  of 
the  opercular  valves  offering  more  useful  characters,  m 
far  as  outline  is  concerned,  than  do  the  walls  of  the  shell, 
is  no  doubt  due  to  their  being  almost  independent  of 
any  influence  from  the  nature  of  the  surface  of  attachment. 
Even  the  ridges  and  depressions  on  the  under  side  of  the 
scuta,  which  are  in  direct  connection  with  the  muscles  and 
soft  parts  of  the  animal,  vary  to  a  certain  extent :  thus  the 
length  and  prominence  of  the  adductor  ridge  is  decidedly 
variable  in  B.  concaviis  and  tintinnabitlimi,  and  in  a  less 
degree  in  B.  lavis ;  the  size  and  form  of  the  httle  cavity 
for  the  lateral  depressor  muscle  varies  in  many  species;  so 
does  the  exact  shape  and  degree  of  prominence  of  the  arti- 
cular ridge.  There  is  one  character  in  the  terga,  which  at 
first  would  be  tliought  very  usefid,  namely,  whether  an 
open  longitudinal  furrow,  or  a  closed  fissure  runs  down 
the  valve  from  the  apex  to  the  spur ;  but  it  is  found  that 
the  furrow  almost  always  gradually  closes  up  during  growth ; 
and  as  a  consequence  of  this,  the  width  of  the  spur  com- 
pared to  that  of  the  whole  valve,  as  well  as  its  distance  from 
the  basi-scutal  angle,  and  the  form  of  its  basal  extremity, 
all  vary  in  some  degree.  The  length  of  the  spm-  some- 
times varies  considerably,  as  in  B.  concavus  and  amphi- 
trile.  The  parts  of  the  mouth  are  only  occasionally  ser- 
viceable ;  for  the  teeth  on  the  labrum,  and  the  state  of  the 
lower  teeth  on  the  mandibles,  and  the  presence  of  a  step- 
formed  projection  at  the  lower  angle  of  the  maxillo,  are 
all  often  variable.  The  relative  lengths  of  the  two  rami 
of  the  first  pair  of  cirri,  the  degree  of  protuberance  of  the 
segments,  and  the  number  of  pairs  of  spines  on  the  seg- 
ments of  the  posterior  pairs  of  cirri,  are  sometimes  useful ; 
but  the  relati\'e  lengths  of  the  cirri,  and  more  especially  the 
numbers  of  pairs  of  spines  on  the  posterior  cirri,  are  apt 
to  vary.  Finally,  I  must  express  my  deliberate  opinion, 
that  every  part  and  organ,  internal  and  external,  in  Cirri- 
pedes,  is  liable  to  some  amount  of  variation  in  some  of  the 
species. 

!  must  now  point  out  the  principal  changes  wliicli  super- 
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vene  during  growth,  and  which  cannot  properly  be  called 
variations.  In  the  first  place,  I  think,  it  is  scarcely  possible 
to  recognise  a  species  when  under  the  ra^h  of  an  inch  in 
diameter.  In  some  cases,  as  in  var,  d'Orbiffnii  of  B. 
tintinnabulum^  the  shell  is  invariably  coloured  when  old,  but 
quite  white  when  very  young.  Generally  the  tints  become 
very  much  darker  with  age.  Some  species,  which  usually 
or  invariably  have,  when  mature,  longitudinally  folded  walls, 
as  B.  flosculus  and  balanoides^  are  perfectly  smooth  in 
youth.  The  walls  in  B,  ebumem,  when  young,  have  white, 
hyaline,  longitudinal  lines,  and  are  naked ;  whereas,  with 
advancing  age,  these  lines  disappear,  and  the  subsequently 
formed  shell  becomes  covered  with  membrane.  The  sum- 
mits of  the  radii  are  apt  to  be  oblique  in  the  young  of  B. 
Capensis^  psittacuSj  and  tintinnabulum,  whereas  they  are 
generally  quite  square  in  old  specimens.  In  B.  ebumeus, 
cario8us,  and  in  a  lesser  degree  in  B.  psitfacus,  the  scuta 
become  longitudinally  striated  only  with  age.  On  the  other 
hand,  in  very  young  specimens  of  B.  tintinnabulum,  the 
scuta  sometimes  are  deeply  impressed  by  little  pits  placed 
in  rows.  I  have  already  alluded  to  the  longitudinal  furrow 
on  the  tergum  so  entirely  changing  its  character,  owing  to 
the  edges  becoming,  during  growth,  folded  inwards;  this 
likewise  causes  a  decrease  in  the  proportional  breadth  of 
the  spur.  In  old  specimens  of  B.flosculuSy  var,  sordidus, 
the  whole  tergum  is  much  more  elongated  than  in  young 
specimens.  The  basal  margin  of  the  sheath  is  hollow 
beneath  in  the  young  of  B.  cariosus  and  of  some  other 
species,  but  in  the  old  it  is  continuous  with  the  inner  sur- 
face of  the  walls.  The  inner  lamina  of  the  parietes  generally 
loses,  to  a  certain  extent,  its  longitudinally  ribbed  character 
in  old  age.  The  basis  is  solid,  instead  of  being  porose,  in 
very  young  specimens  of  B.  improvisus.  In  all  the  species, 
the  carino-lateral  compartments,  in  early  age,  are  very 
narrow  in  proportion  to  the  width  of  the  lateral  compart- 
ments ;  and  in  all,  at  this  early  period,  the  operculum  is 
large  in  proportion  to  the  whole  shell.  The  number  of 
spines  on  the  edge  of  the  maxillae,  the  number  of  segments 
in  all  the  cirri,  and  the  number  of  spines  on  each  seg- 
ment, are  few  in  early  youth,  and  go  on  increasing  with 
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each  successive  exuviation:  the  pedicels  of  Ihe  cirri  are  long 
in  proportion  to  the  rami  at  this  same  early  age.* 

Notwithstanding  the  difficulties  now  enumerated,  I  hope 
that,  owing  to  having  examined  a  vast  number  of  specimens 
of  the  most  varying  species,  I  have  not  fallen  into  very 
many  errors.  I  have  endeavoiu-ed  to  err  on  the  side  of 
making  too  few  instead  of  too  many  species,  In  those 
cases,  however,  in  which  I  have  seen  only  a  few  specimens, 
I  have  been  sometimes  compelled  to  decide  without  sufficient 
evidence. 

I  would  gladly  have  divided  this  genus,  already  including 
45  species,  into  smaller  genera;  but  so  far  from  being 
enabled  to  do  so,  1  have  been  compelled  to  form  my  Sections 
(immediately  to  be  given)  on  charactei-s  not  absolutely  in- 
variable, and  far  from  obvious.  I  was  particularly  anxious 
to  separate  the  elongated  species  with  a  boat-formed  basis, 
which  are  attached  to  Gorgoniae,  and  which  form  the  genus 
Couopea  of  Say,  but  I  was  unable  to  efiect  their  separation 
even  as  a  sub-genus ;  for  B.  navicida  and  cymbifomiis 
graduate  in  the  most  insensible  manner  through  if, ya^eo^/« 
(the  type  of  Say's  geims)  and  B.  ca/ceolun  into  B.  stuUm,  and 
this  into  B.  Ajax ;  yet  this  latter  species  has  even  been 
described  as  a  mere  variety  of  the  typical  B.  Unlinvabulam  ! 
Indeed,  so  insensible  is  this  graduation,  that  the  first  and 
second  sections  of  the  genus  are  hardly  distinct.     I  fully 

*  In  some  specimens  of  Balanut  jterforatm  I  made  tbc  folloniiig  enumerolion 
of  (he  number  ot  segmaits  in  llie  cirn ; — 


Bai-ddiuncKooribdl 

Mrdiam  liied  ipeciiiicii 

.boBt>th.oF«ninci.lD 

btwl  diuntln. 

First  cirriis     i 

sLorter  nimoBf 
Second  cimu 
Sixth  oirma 

f 
4  or  6 
9  or  10 

11 

9 
19 

17 

13 
3],  ia  another  36 

In  the  specimen  |th  of  an  inch  in  basal  diumcter.  each  segment  of  the  poste- 
rior cirri  carried  G»e  pairs  of  spines ;  whereoa,  iu  full-grown  siwcimcns,  there 
■TB  six  or  seven  pairs.  In  tbo  ^th  of  an  inch  specimen,  on  the  inner  maiillu, 
there  were  no  spiniis  between  the  npper  large  and  the  lower  large  pair  of 
spines;  whereas,  in  the  jtb  of  ao  inch  specimeii,  Ihero  were  five  intermediate 
•"'"*•  ""''  'n  larger  specimeot  nine  or  ten  spines. 
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■pines,  and  in 
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admit,  that  if  B.  stultus  and  Jjaa  had  never  existed,  S. 
calceolus  and  its  three  allies  might  have  formed  as  natural 
a  little  group,  though  difficult  to  be  characterised,  as  does 
the  sub-genus  Acasta;  or  perhaps  this  group  and  Acasta 
might  have  been  combined  together.  These  same  species, 
viz.,  B.  calceolus  and  its  allies,  are  intimately  allied  to  B. 
terebratus  and  inclusus,  which  are  contained  in  the  last 
section  (p)  of  the  genus ;  and  this  shows  that  Dr.  Gray's 
proposed  genus  Chirona,  including  the  species  with  non^* 

Eorose  parietes  in  sections  (e)  and  (f),  could  hardly  have 
een  instituted,  even  if  the  porosity  of  the  parietes  had  not 
been  variable  in  B.  unguiformisy  balanoidea,  and  glandula. 
My  fourth  section  (d),  founded  on  the  basis  not  being 
porose,  is  perhaps  the  weakest  of  the  divisions,  as  may  be 
seen  in  the  list  of  exceptions  appended  to  the  sectional 
headings. 

The  arrangement  of  the  species  is,  I  think,  as  natural  as 
a  linear  one  could  be  made :  every  one  knows  how  irregu* 
larly  and  in  how  many  directions  the  lines  of  affinity  in 
eveiy  natural  genus  branch  out.  Some  few  species  stand 
rather  isolated,  as  B,  declivis ;  and  B.  alliumy  cepa^  and 
quadrivittatus  in  a  little  group  by  themselves.  I  have 
ahready  shown  how  the  species  in  the  first  and  second  sec- 
tions (a  and  b)  blend  into  each  other;  and  that  the 
blending  species  are  likewise  allied  to  some  in  the  last 
section  (f)  ;  furthermore,  I  shall  have  occasion  to  show  that 
these  same  species  can  hardly  be  separated  naturally  from 
the  sub-genus  Acasta.  The  first  section,  moreover,  passes  into 
the  third  (c)  by  B.  tulipiformis;  and  the  third  into  the 
fourth  (d)  by  B.  improvisus,  nudilus,  corrugatuSy  and  patel- 
laris :  the  fifth  and  sixth  (£  and  f)  sections  are  closely  con- 
nected together  by  B.  cariosus  and  flosculus ;  and  these  two 
sections  blend  into  the  fourth  (d)  through  B.  unguiformis 
and  balanoides,  and  lastly,  into  the  third  (c)  section  by  B. 
doloaus  and  improviaus. 

The  genus,  as  we  have  just  seen,  is  hardly  separated 
from  the  sub-genus  Acasta ;  by  B.  allium  it  tends  to  pass 
through  the  sub-genus  Creusia  into  Pyrgoma;  and  by 
B.  imperatoT  and  floaculua  it  graduates  into  Elminius  and 
Tetrad  ita. 
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Geographical  Distribution. — ^This,  which  is  much  the 
largest  genus  of  sessile  cirripedes,  has  its  species  scattered 
over  the  whole  world,  from  the  arctic  regions,  in  lat.  74°  48', 
where  we  have  B.  crenatm  and  porcatm^  throughout  the 
tropical  seas,  to  Cape  Horn,  where  B.flosculm  adheres  to 
the  coast-rocks.  Many  of  the  species  have  individually  very 
wide  ranges ;  thus  B.  tintinnabulum  and  amphitrite  are 
found  throughout  the  warmer  seas ;  but  the  wide  distribu- 
tion of  these  species  may  be  partly  due  to  their  frequent 
adhesion  to  ships'  bottoms :  B.  crenatm  ranges  from  the 
frozen  seas,  in  lat.  74°  48'  north,  to  the  West  Indies  and 
Cape  of  Good  Hope — a  wonderful  endurance  of  the  most 
opposite  climates.  Balanus  improvisus,  again,  extends  from 
Europe  to  Nova  Scotia,  thence  southward  to  Patagonia,  and 
up  the  western  coast  of  S.  America,  someway  north  of  the 
Equator.  Most  of  the  species  have  considerable  ranges; 
thus  of  the  six  species  found  on  the  eastern  shores  of 
northern  America,  five  of  them  occur  in  Great  Britain.  Of 
the  thirty-six  species  of  which  the  habitats  are  known,  ex- 
actly one  third,  or  twelve,  inhabit  both  the  torrid  and  tem- 
perate zones,  these  being  divided  by  the  isocryme  of  68°; 
nine  are  found  exclusively  in  the  torrid,  and  fifteen  exclu- 
sively in  the  temperate  zones.  Within  the  warmer  latitudes, 
and  especially  in  the  southern  hemisphere,  Tetraclita  and 
Elminius  to  a  certain  extent*  supplant  Balanus.  In  depth, 
the  species  range  from  the  upper  limits  of  the  tidal  zone  to 
even  fifty  fathoms.  Balanus  improvims  and  eburneus  are 
able  to  survive  in  brackish  water.  The  difierent  species  are 
attached  to  various  surfaces — rocks,  shells,  timber,  floating 
objects,  sea-weed,  lamelliform  corals,  Milleporae,  Gorgoniae, 
and  even  to  sponges.  Mr.  G.  B.  Sowerby  has  remarked* 
that  in  the  species  from  the  southern  hemisphere  it  is  the 
basis,  and  in  the  species  from  the  northern  hemisphere  it  is 
the  parietes,  which  are  elongated,  when  the  individuals,  from 
being  crowded  together,  become  cyUndrical ;  but  this  is  erro- 
neous ;  B.perforatm,  in  the  northern  hemisphere,  sometimes 
has  an  elongated  basis ;  but  no  doubt  the  basis  of  our  com- 
monest species,  as  B>  balanoides,  crenatus,  and  porcatus^ 

*  Darwin's  *  Geology  of  S.  America,'  p,  264f. 
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from  being  either  ineiuhraiioiis  or  thin,  does  not  become 
cup-shaped;  whereas  this  structure  is  conspicuous  in  B. 
psittacm  and  lavis,  the  two  commonest  species  in  southern 
South  America. 

Fossil  Species. — Having  already  given,  under  the  Family, 
some  account  of  the  geological  history  of  sessile  cirripedes, 
short  as  it  is,  I  here  only  allude  to  the  subject  in  order  to 
state  my  conviction  that  species  cannot  be  satisfactorily 
distinguished  in  a  fossil  state,  and  rarely  in  a  recent  state, 
without  an  examination  of  the  opercular  valves.  Nothing, 
indeed^  could  have  been  easier  than  to  have  affixed  names 
to  many  groups  of  specimens,  having  different  aspects,  but 
to  feel  sure  that  these  were  really  distinct  species  requires 
better  evidence  than  can  be  afforded  by  the  shell,  without 
the  operculum.  No  doubt,  in  some  of  the  smaller  sections 
of  the  genus — for  instance,  in  that  characterised  by  a  mem- 
branous basis — it  would  have  been  possible  to  have  distin- 
guished some  or  several  fossil  species ;  but  such  have  not 
as  yet  been  found.  When  the  specimens  are  much  fossilised, 
it  is,  indeed,  difficult  to  make  out  the  primary  points  of 
structure — namely,  whether  the  parietes,  radii,  and  basis 
are  porose :  to  do  this  it  is  sometimes  necessary  to  rub 
down,  polish,  and  carefully  examine,  a  transverse  sectiom  of 
a  piece  of  the  shell. 

Sections  of  the  Genus. 

[a] 
ParieteSy  and  6asis,  and  radii  permeated  by  pores. 

[b] 
Parietes  and  basis  sometimes  permeated  by  pores^  some- 
times  not ;  radii  not  permeated  by  pores  ;  shell  elongated  in 
its  rostrO'Carinal  axis ;  basis  boat-shaped,  attached  to  Gor- 
gonicB  and  MilleporcB. 

[c] 
Parietes  and  basis  permeated  by  pores ;   radii  not  per* 
meated  by  pores. 

13 
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Parietes  permeated  by  pores.  Basis  and  radii  not  per- 
meated hy  pores. 

[«] 

Basis  membranous. 

M 

Parietes  and  radii  not  permeated  by  pores.  Basis  some- 
tiines  permeated  by  pores^  sofnetimes  not^  sometimes  exces- 
sively thin  and  hardly  distinyuishable.* 


Section  a. 


1.  Balanus  tintinnabulum.     pi.  1,   fig.  a — /:  PL   2, 
fig.  1  a — 1  0. 

Lbpas  TiNTumABULUH.    lAnn,  Sjst.  Natorse,  1767. 
—  —  Ellia.     Phil.    Transact.,    voL  60,   1758, 

Tab.  34,  figs.  8  and  9. 

*  The  following  species  might,  owing  to  variation,  or  to  the  obscurity  of  their 
structure,  without  care,  be  classed  in  the  wron^  sections : — In  A,  Bakmia 
AjaXy  from  living  attached  to  Milleporae,  is  sometimes  elongated  in  its  rostro- 
carinal  axis,  and  from  having  its  radii  only  finely  porose,  it  might  be  classed 
in  B :  on  the  other  hand,  Bal.  siulius  is  sometimes  but  little  elongated,  and  the 
basis  hardly  boat-formed,  and  hence  might  be  classed  in  A.  Tiie  distinction 
between  all  the  species  in  (B)  and  the  suo-genus  Acasta  is  artificial. 

In  sections  C  and  D,  I  iiave  seen  one  specimen  of  B,  spongieola  with  a  solid 
basis,  and  very  youn^  specimens  of  B.  improvisua  are  thus  characterised,  and 
therefore  these  species  are  liable  to  be  placed  in  the  wron^  section,  D:  Bal. 
nubilus,  also,  has  part  of  its  base  non-porose,  and  therefore  likew^  might  be 
placed  in  D :  on  tne  other  hand,  the  circumference  of  the  basis  in  B,  paMlaris 
IS  often  porose,  and  hence  this  species,  which  belongs  to  D,  might  be  placed 
inC. 

In  Bal.  glandula^  in  D,  the  parietes  of  the  compartments,  without  several 
were  examined,  might  be  thought  to  be  solid,  and  therefore  this  species  might 
be  wrongly  placed  in  F ;  on  uie  other  hand,  the  fossil  B.  ungui/ormis,  in  F, 
often  has  porose  parietes,  and  such  specimens  would  naturally  De  placed  in  D. 
Lastly,  without  care,  B.  Jlosculus  might  be  thought  to  have  a  membranous 
basis,  and  so  get  placed  in  E. 

The  genus  rachvlasma,  without  an  examination  of  the  animal's  body,  mi^ht 
easily  get  misplaced  in  the  wrong  genus,  amongst  the  species  in  the  last  section 
(F)  ofBalanus,  yet  there  can  oe  no  doubt  that  Padiylasma  belongs  to  the 
Chtliamalinse. 
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Lbpas  TvurmvASULVU.    Ckemniiz.    Nenes.    Syst.   Coaehf  8  B. 

(1786),  Tab.  97,  figs.  828-831. 
Balantts   tttlipa.    BrUij^iere.    Encyclop.  Meth.,  1789;    sed  non 

B,  tulipa  alba,   in   Chemmiz ;   necnon 

B,  tttlipa,  0.  F.  Muller,  Zoolog.  Dan. ; 

nee  non  B.  tulipa,  Poll,  Test.  ut.  Sicilin. 

—  —        O.  B.  Sowerhy.    Genera  of  Recent  and  rossU 

Shells,  Tabu  Genus  Balanus. 
Lepas  cbispata  (ptfr.)    Schroter,    Einleitung  Conch,  vol.  iii,  Tab.  9|, 

fig.  81. 

—  spiNoaA  (par.)    Gmelin.   Linn.  Syst.  Nat. 

—     TISTIMKABULUM,  BPINOSA,  CRISPATA  ET  PORCATA.      W,  Wood. 

General  Conchology,  1 815,  PL  6,  flg».  1, 2. 
PL  7,  figs.  4,  6.    PL  8,  figs.  1—5. 
.Balanus  TiHTiNifABTJLUM.    Chenu.    Illust.  Conch.* 

—  d'Obbignu  (pflr.)    Chenu,    Illust.  Conch.,  Tab.  6,  fig.  10, 

sed  non  Tab.  4,  fig.  13. 

—  c&ASSUs  (Foss.)    Sowerby  (!).    Min.  Conch.,  1818.    Tab. 

84. 

Shell  varying  from  pink  to  blackish  purple^  often  striped 
and  ribbed  longitudinally ;  orifice  generally  entire^  sometimes 
toothed.  Scutum  toith  the  articular,  ridge  broad  and  reflexed. 
Tergum  toith  the  basal  margin  generally  forming  a  straight 
line  on  opposite  sides  of  the  spur. 

Far.  (1)  communis  (PL  1,  figs,  a,  b,/ supra :  PL  2»  figs,  la,  le,  Id^ 
le,  It,  \k) :  corneal  or  tuhulo^onical ;  smooth  or  moderately  ribbed  longU 
tudinally  ;  colours  varying  firom  purplish^ink  to  blackish-purple  ;  ^ften 
in  obscure  longitudinal  stripes;  orifice  of  shell  rounded-trigonal. 

Far.  (2)  yesicolosus  {young)  (PI.  2,  fig.  \h) :  exterior  surfacs  of 
the  scuta  impressed  with  small  square  holes,  arranged  in  two  or  wnort 
rows,  radiating  from  the  apex  t^the  valve. 

Far.  (3)  Talidus  (PI.  1,  figs.  c,f  infra):  ghbulo-^onvex ;  coarsely 
ribbed^  ribs  Jlexuous  ;  either  smooth  or  rugged;  pale  chocolate  purple  or 
pink  ;  shell  extretnely  strong  ;  orifice  almost  circular. 

Far.  (4)  zebra  (rl.  1,  fig.  g)  :  conical;  rich  chocolate  purple  with 
broad  snow-white  ribs  ;  sheath  bright  chesnut  colour  ;  summits  of  ala 
oblique  ;  orifice  almost  circular. 

Var.  (5)  crispatas  (&Ar0^er)  (PL  1,  fig.  K)  :  pale  blueish  or  pinkish" 
purple^  with  irregular  rough  projections,  or  with  short,  sharp,  needle^ 


*  Chenu  gives  seyeral  admirable  fienres  of  this  species ;  but  he  confounds 
some  forms  certainly  distinct  under  this  name,  for  instance  the  B,  tuUpi/brmis 
of  tbb  work. 
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like  p<nnt9 ;  scuta  with  their  exterior  surface  either  plain,  or  with 
radiating  lines  formed  of  hood-like  projecting  points. 

Far.  (6)  spinosus  {Gmelin)  (PI.  1,  fig.  i)  :  globulo-conical  or  cylin- 
drical;  shell  rather  thin,  with  long,  upcurved,  nearly  cylindrical,  very 
sharp  points;  colours  very  pale;  attached  to  other  specimens,  and  to 
Lepas  anatifera. 

Far,  (7)  coccoporaa  (PI.  1,  fig.  ^:  PL  2,  fig.  If,  \l,  lo)i  globulo- 
conical  ;  orifice  small,  rounded  ;  walls  generally  smooth,  thick  ;  intense 
rose-colour,  sometimes  most  faintly  striped  longitudinally  with  varying 
shades  of  pink ;  radii  tinged  with  purple ;  scutum  sometimes  as  in 
Tar.  communis,  sometimes  with  its  basi-tergal  corner  much  cut  off^  with 
the  adductor  ridge  prominent,  the  pit  for  the  depressor  muscle  deep,  and 
the  articular  ridge  broad  and  hooked ;  tergum  sometimes  as  in  var. 
commuui8,  sometimes  with  a  broader  spur,  placed  nearer  to  the  basi- 
scutal  comer  of  the  valve. 

Var.  (8)  concinnus  (PI.  1,  fig.  e:  PL  2,  fig.  1^):  globulo-conical ; 
walls  finely  ribbed ;  dull  purple,  tinged  and  freckled  with  white ; 
scutum,  with  a  broad,  hooked,  articular  ridge,  with  an  extremely  sharp 
plate-like  adductor  ridge,  and  unth  a  cavity,  bordered  by  a  plate,  for 
the  rostral  depressor  muscle  ;  tergum  as  in  var.  1 . 

Far.  (9)  intermedins:  radii  with  their  summits  slightly  oblique; 
parietes  pale  blueish-purple,  with  narrow  dark  purplish-blue  longi- 
tudinal lines;  sheath  with  the  internal  surface  of  the  rostrum  and 
lateral  compartments  much  darker  colored  than  the  internal  surface  of 
the  carina  and  carino-lateral  compartments ;  scuta  and  terga  as  in 
var.  communis. 

Far.  (10)  occator  (PL  1,  fig.  k:  PL  2,  \b):  radii  with  their  sum- 
mits slightly  oblique  ;  parietes  smooth,  or  ribbed,  or  spinose ;  very  pale 
blueish-purple,  with  narrow  darker  longitudinal  lines ;  sheath  with  the 
internal  surface  of  the  rostrum  and  lateral  compartments  dull  blue, 
whilst  the  corresponding  parts  of  the  carina  and  carino-lateral  compart- 
ments are  white  ;  scuta  with  small,  sharp,  hood-formed  points,  arranged 
in  straight  radiating  lines ;  terga  with  the  spur  placed  at  either  its 
own  width,  or  less  than  its  own  width,  from  the  basi-scutal  angle. 

Far.  (11)  d'Orbignii  (Chenu)  (PL  l,fig.  /;  PL  2.  \m,  \n)  :  radii  with 
their  summits  oblique,  and  the  orifice  of  the  shell  rather  deeply  toothed  ; 
shell  conical  or  tubulo-conical,  smooth,  or  rugged ;  colour  dull  purplish- 
lilac,  with  the  tips  of  the  parietes  and  a  band  along  one  side  of  the 
radii  quite  white  ;  sheath  rather  darker  at  the  rostral  than  at  the  ca- 
rinal  end  ;  scuta  as  in  var.  1 ;  terga  as  in  yar.  occator. 

Habitat. — West  coast  of  Africa,  on  mjtili:  Madeira,  on  rocks :  West  Indies  : 
Cape  of  (jood  Hope,  on  a  patella  and  on  kelp :  mouth  of  the  Indus :  East 
Inaian  Archipelago :  Sydney,  Australia,  attached  to  Lepas  anserifera,  adhering 
to  a  floating  cane:  Peru;  Galapagos  Islands;  West  Mexico;  California. 
Extremely  common  on  ships'-bottoms  arriving  from  West  Africa,  India,  and 
China,  often  associated  with  B.  amphitrite. 

Foml. — Red  Crag,  England ;  Mus  8.  Wood  and  J.  de  C.  Sowerby. — Tou- 
raine  (?) ;  Mus.  Lyell. 

General  Remarks. — This,  the  first  species  of  Balanus,  is,  perhaps 
with  the  exception  of  B.  amphitrite,  the  most  difficult  and  variable  in 
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the  genus.  There  are  some  other  species  which  vary  quite  as  much 
ill  external  appearance;  for  instance,  B.  per/oratus;  but  ^.  Hntin' 
uabulum  also  varies  in  far  more  important  points,  as  in  the  proportions 
and  structure  of  the  opercular  valves.  The  difficulty  in  determining 
whether  or  not  the  differences  are  specific,  is  wonderfully  increased  by 
whole  groups  of  individuals  varying  in  exactly  the  same  manner.  I 
have  seen  three  most  distinct  varieties  taken  from  the  bottom  of  the 
same  vessel,  so  that  I  did  not  at  first  entertain  the  least  doubt  that  they 
were  three  distinct  species.  I  may  mention,  as  showing  the  vacillations 
which  I  have  experienced  on  this  subject,  that  beginning  with  the  im- 
pression, that  the  above  three  varieties  were  really  distinct  species,  after 
going  over  the  several  immense  collections  of  specimens  placed  at  my  dis- 
posal, I  came  to  the  conclusion  that  the  above  three,  and  several  other 
forms  presently  to  be  described,  were  only  varieties ;  yet  after  an  interval 
of  some  months,  having  to  look  at  some  of  these  specimens  again,  I  could 
not  but  think  that  I  had  come  to  a  false  conclusion,  and  so  went  into  all 
the  details  again,  and  satisfied  myself  that  I  had  followed  a  right  course ; 
after  another  interval,  I  had  to  repeat  the  same  process,  and  even  now  lean 
never  look  at  a  group  of  the  beautifully  coloured  shells  with  their  small 
rounded  orifices  of  var,  eoceopama  attached  to  the  Avicula  margaritifera, 
or  again  at  var,  cTOrhigniiy  with  its  toothed  orifice  and  white  tips  to 
the  compartments,  without  thinking  that  they  must  be  specifically 
distinct  from  the  dull-coloured  specimens  with  large  entire  orifices  so 
common  on  ships'  bottoms ;  yet  I  can  produce  a  full  series  of  inter- 
mediate forms,  and  I  can  further  show,  in  each  variety,  that  the  several 
points  of  difference  by  which  each  is  characterised,  are  variable.  I 
may  be  permitted  to  add,  in  order  to  show  that  it  has  not  been  from 
indolence  that  I  have  combined  so  many  forms,  that  I  had  named  and 
already  written  out  full  descriptions  of  most  of  the  varieties,  before 
determining  to  sacrifice  them. 

Seeing  that  B,  tintinnahulum  and  amphitrite  are  the  two  most 
variable  species  in  the  genus,  more  especially  in  the  important  cha- 
racters derived  from  the  opercular  vidves,  and  knowing  that  these 
species  are  attached  so  very  frequently  to  ships*  bottoms,  one  is  led  to 
isuspect  that  their  extreme  tendency  to  vary  may  be  due  to  their  being 
exposed  to  varying  and  peculiar  conditions,  whilst  transported  to  new 
and  distant  localities.  It  is  even  just  possible,  as  may  be  inferred 
from  the  facts  given  in  the  Introduction  (p.  102)  in  regard  to  certain 
monstrous  specimens  of  Bal.  balanoidea  having  been  apparently  im- 
pregnated by  adjoining  individuals,  that  the  varieties  may  interbreed, 
and  so  produce  numerous  intermediate  forms.  Whether  or  not  this 
could  take  place,  I  am  inclined  to  look  at  these  two  species,  as  in  an 
almost  analogous  condition  with  our  domestic  animals,  which  give  rise 
to  such  infinitely  numerous  varieties.  It  appears  to  me  probable,  that 
several  of  the  varieties  keep  true  to  their  peculiarities,  as  long  as  they 
continue  to  breed  in  the  same  locality;  but  that  when  their  larvse 
become  attached  to  ships'  bottoms,  and  are  thus  transported  and 
exposed  to  new  conditions,  they  give  rise  to  new  and  ever-varying 
varieties.  I  will  first  give  a  full  description  of  the  more  common  forms 
of  B,  tintinnahulum,  which  undoubtedly  belong  to  the  same  species^ 
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only  alluding  to  the  leas  frequent  points  of  difierence,  and  then  aepft-l 
ratily  deacribe  the  more  mRrlnd  VBrietiea.  J 

General  Appearajiee. — Sliapc  of  Btiell  generally  tubulo-conico],  orl 
couic«l,  or  glob ulo- conical,  rarely  depressed.      Orilice  either  large  and  I 
raunded-trigonal,  or  email  and  oval,  eitlier  entire  or  less  freqaentif  I 
toothed.      Surface  quite  smooth,  or   longitudinally   ribbed;   ribs   of'n 
Tariable  etreagth,  not  UDfreqiiently  flexuoiis  or  branching,  sometimes 
roughened  with  blunt  or  sharp  projecting,  irregular  points,  or  more 
rarely  with   almost   Cflindrical,    upturned,  long  apings  i    the   simple 
longitudinal  ribs  are  generally  most  strotigly  marked  in  young  speci- 
mens.     Colour,    generally  varying  from  pink,    to  pink   tinged  with 
purple,  to  dark,  inky  purple,  mure  or  less  striped,  longitudinally,  with 
white  or  pale  tints ;  rarely  the  shell  is  of  the  brightest  rose-colour, 
eitho-  uniform  or  longitudionlly  striped  ;  sometimes  it  is  pale  purplish, 
«r  dark  blue;  and  aometimea  dark  choculate-purple :   the  ribs,  when 
preaent,  we  genemlly  more  or  less  ahitc,  sometimes  snow-white.     That 
there  is  much  variation  in  colour,  and  in  the  prominence  of  the  longi- 
tudinal ribs,  is  quite  certain,  as  the  two  aides  of  the  same  individual 
sometimes  differ  greatly  lu  these  respects.      The  radii  are  generally 
rather  darker  eolun red  than  theparietes,  but  sometimes  they  are  lighter, 
even  in  the  darkest  tinged  specimens.     The  surfaces  of  the  radii  are 
occasionally  finely  plaited  in  lines  parallel  to  the  basis.     In  some  infre- 

aueot  varieties  tlie  radii  have  oblique  summits,  making  the  orifice  of  the 
lell  to  be  toothed.  The  sheath  is  generally  feebly  coloured,  but 
someti Dies. bright  ches nut- brown,  and  sometimes  blaeiah.  "the *lrei\9tk 
of  the  shell  varies  eonsiderably ;  some  of  the  globuio-eonical  varietiea 
are  extremely  massive.  Size  ;  basal  diameter  of  largest  specimen  very 
nearly  three  inchesj  height  of  the  highest  specimen  three  inches. 

Young  specimens  are  apt  to  have  a  peculiar  aspect ;  for  their  shell 
is  often  slrougly  ribbed  luugitudiually,  and  tlic  summits  of  their  radii 
are  sometimes  oblique.  Their  scuta  are  aometimes  deeply  pitied  in 
radiating  lines.  Their  colours  are  generally  pale.  I  have  seen  speci- 
meuB  attached  to  kelp  from  the  Cape  of  Good  Hope,  with  their  parietea 
white  and  ribbed,  and  their  radii  mottled  with  pinkish- purple;  I  have  J 
seen  other  youii£  specimens  from  the  Galapagos  Archipelago,  of  •  I 
uniform  greyish -blue. 

The  Scuta  generally  have  tiieir  lines  of  growth  moderately  prominent . 
oCcaMonally  they  arc  lougitudinally  stiiatcd,  with  the  lines  of  growth 
flexuous  and  upturned  at  intervals  into  small,  sharp,  hood-liked  pro- 
jections, which  are  symmetrically  arranged  in  straight  lines  radiating 
from  the  apex  of  the  valve ;  f  have  seen  this  structure  in  some  speci-    . 
mens  of  tar.  criipatus  and  in  ear.  oeeator  (PI.  2,  fig.  1  b)  \  and  I  havs  J 
noticed  an  intermediate  state  in  var.  cammttnit.     The  degree  to  which  I 
Uie  basi-tergal  corner  of  the  valve  is  rounded  off  varies  much  even  ia  ■ 
var,  tomiHUiiis  (fl,  2,  fig.  I  a,  I  d,  I  e).     The  articular  riJge  (I  c,  1  e) 
is  broad  and  much  reflexed ;  and  often,  but  not  always,  distinctly 
hooked  (1/).    The  adductor  ridge  is  confluent  with  the  articular  ridge, 
and  runs  straight  down  the  valve,  bounding  the  cavity  for  the  depressor 
musdc  ;  generally  the  adductor  ridge  is  blunt,  and  so  little  prominent 
as  barely  to  deserve  notice;  but  I  have  seen  it  sharp  and  prominent  u 
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ooe  specimen  of  var,  oommiinM,  and  it  is  ffenendly  promiiMUit  in  var, 
eoecopama  (1  /),  and  most  remarkably  sofin  var,  c<mcinnmi(\g).  The 
caTity  for  the  lateral  depressor  muscle  is  generally  ? ery  slight ;  but  in 
the  two  f  aiB.  just  mentioned,  and  sometimes  io  var.  communia,  it  is 
deep.  In  var,  eoneinnui  {I  g)  there  is  a  remarkable  plate  developed 
for  the  attachment  of  the  rostral  depressor  muscle.  The  scuta  are 
coloured  either  duU-purple  or  reddish,  or  striped  longitudinally  white 
and  bine.  The  surface  is  sometimes  externally  depressed  in  die  line 
of  the  adductor  ridge ;  and  in  young  specimens  there  is  sometimes, 
along  this  line,  a  chain  of  pits  (1  A),  as  m  full-grown  specimens  of  B, 
trigonui  and  Ujema. 

The  Tergwn  (PL  2,  figs.  1 1  to  1  o)  is  broad,  with  a  generally  closed 
loDgitadiaal  furrow ;  this  furrow  is  open  in  youog  specimens,  and  it  is 
often*  but  not  always,  open  in  rather  large  specimens  of  var,  occaior; 
it  is  always  open  in  oar.  eTOrbignii  (PL  2,  fig.  1  m),  and  sometimes  in 
var.  coHcinHut,  Apex  barely  beaked,  except  in  var.  tpinomuy  in  which 
it  is  sensibly  produced.  Spur  placed  either  very  nearly  in  the  middle 
of  the  basal  margin,  or  when  least  medial,  it  stands  at  above  its  own 
width  from  the  basi-scutal  angle ;  yet  in  some  specimens  of  var,  oceaior 
the  spur  is  less  than  its  own  width  from  this  angle.  The  basal  margin 
(It),  on  opposite  sides  of  the  spur,  either  forms  a  nearly  straight  line, 
or  the  scutal  portion  descends  lower  than  the  carinal  portion,  and 
eurves  very  regularly  towmrds  the  spur;  this  is  the  case  in  var. 
d^Orhignii  (in),  and  in  some  specimens  oivar.  oeeator.  The  carinal 
half  of  the  basal  margin  generally  forms  an  angle  with  the  spur  of  only 
a  little  above  a  rectangle.  The  spur  varies  a  little  in  length  and 
breadth,  but  never  exceeds  one  fourth  of  the  greatest  breadth  of  the 
valve.  The  scutal  margin  is  broadly  infiected,  the  infiected  portion 
forming  either  a  right  angle,  or  somewhat  less  than  a  right  angle,  with 
the  exterior  surface  of  the  valve.  Internally  the  articular  ridge  is 
prominent,  and  is  either  considerably  or  slightly  curved ;  it  extends 
down  either  about  half,  or  three  fourths,  of  the  length  of  the  valve. 
The  spur  is  produced  for  a  considerable  distance  up  the  internal  sur- 
face of  the  valve  as  a  prominence.  The  crests  for  the  tergal  depressor 
muscle  are  very  feeble.  In  one  specimen,  in  which  both  the  shell  and 
operculum  had  undei^one  much  disintegration,  the  scuta  and  terga 
were  calcified  together. 

Compartmenta :  their  exterior  appearance  has  been  already  described. 
The  parietal  tubes  are  not  large ;  they  are  generally  crossed  by  trans- 
verse septa  in  their  uppermost  part ;  but  they  are  sometimes  almost 
solidly  filled  up  by  dark  shelly  layers.  The  internal  surface  of  the 
parietes  is  more  or  less  plainly  ribbed ;  in  old  specimens,  however,  it 
generallv  becomes  smooth.  The  radii  have  their  septa  denticulated  on 
both  sides ;  and  they  are  porose,  that  is,  the  interspaces  between  the 
septa  are  not  filled  up  solidly.  The  radii  generally  extend  from  tip  to 
tip  of  the  adjoining  compartments,  that  is,  their  summits  are  parallel 
to  the  basis ;  but  in  three  not  common  varieties,  viz.,  vara,  iniermediua^ 
aeeatar^  and  cTOrbignii  (the  former  of  which  at  least  must,  without  the 
smallest  doubt,  be  ranked  as  a  mere  variety),  their  summits  are  oblique. 
I  have  occasionally  met  with  specimens  of  var,  communia  with  oblique 
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radii ;  and  ibis  is  not  Tery  infrequent  in  young  shells.  Exteriorly  the 
radii  are  generally  smooth,  but  sometimes  finely  ribbed  horizontally, 
owing  to  the  projection  of  the  septa.  The  qUb  have  their  sutural  edges 
smooth  ;  their  summits  are  usually  parallel  to  the  basis,  but  they  are 
often  much  broken ;  in  var.  eebra,  however,  in  every  specimen  which 
I  examined,  the  summits  were  oblique.  The  sheath  varies  much  in 
colour :  in  var.  occator,  and  in  a  less  degree  in  var»  intermedius  and 
var,  cTOrbifffiiiy  the  portion  lining  the  rostrum  and  lateral  compart- 
ments is  much  darker  than  the  other  parts  of  the  sheath.  The  Basis 
generally  has  a  thick,  underlying,  cancellated  layer.  Sometimes  the 
basis  (PI.  1,  fig.  b)  is  irregularly  cup-formed. 

Mouth :  labrum  with  four  or  six  minute  teeth :  mandibles  with  five 
graduated  teeth ;  inferior  point  more  or  less  spinose.  Maxillse,  either 
with  or  without  a  small  notch,  beneath  the  upper  pair  of  spines ;  in 
the  lower  part  there  are  two  spines  longer  than  those  immediately  above 
them.  Cim,  the  first  pair  has  the  rami  unequal,  in  the  proportion  of 
about  19  segments  in  the  longer  ramus,  to  16  in  the  shorter.  The 
segments  in  the  latter  have  their  anterior  surfaces  very  protuberant. 
The  second  pair  is  short,  with  tlie  anterior  surfaces  of  the  segments 
protuberant.  On  the  thorax  (PL  25,  fig.  1),  on  each  side,  at  the  bases 
of  third  pair  of  cirri,  there  is  a  projecting  membranous  plate  fringed 
with  fine  bristles.  The  three  posterior  pairs  have  their  segments  shield- 
shaped  in  front,  generally  bearing  four  pairs  of  spines,  of  which  the 
lower  pair  is  minute ;  between  these  pairs  there  are  some  minute  spines. 
In  some  young  specimens  from  the  Cape  of  Good  Hope,  and  in  var, 
concinnus,  I  found  six  pairs  of  spines  on  the  segments  of  the  posterior 
cirri. 

Geographical  Distribution,  ^This  species  is  extremely  common  over 
the  whole  of  the  warmer  seas.  It  ranges  from  the  Island  of  Madeira 
to  the  Cape  of  Good  Hope,  and  on  the  west  coast  of  America,  from 
Monterez,  in  lat.  37°  N.,  in  California,  to  Peru.  It  is  attached  to  rocks 
and  sub-littoral  shells,  to  floating  timber,  to  kelp,  and  to  Lepas  anati- 
/era.  It  is  attached  in  wonderful  numbers  to  ships'  bottoms  arriving 
at  our  ports,  from  West  Africa,  the  West  Indies,  the  East  Indian 
Archipelago,  and  China.  It  is  generally  associated  with  ^.  amphitrite 
and  amuryllis.  I  have  already  stated  that,  on  the  bottoms  of  vessels, 
tiie  different  varieties  are  generally  grouped  together ;  and  this  makes 
me  believe  that  they  are  local.  In  Mr.  Stutchbury's  collection  there 
are  numerous  specimens  taken  from  a  ship  which  first  went  to  the  west 
coast  of  Africa  for  guano,  and  then  to  Patagonia  for  the  same  object, 
and  it  was  interesting  to  see  the  manner  in  which  numbers  of  B, 
psittacus,  a  Patagonian  species,  had  become  attached  on  the  African  B. 
tintinnabulum.  The  varieties  from  the  west  coast  of  America  seem 
eminently  peculiar;  we  there  find  var.  coccopoma  and  eondnnus;  and 
a  bluei»h,  rugged  variety,  with  peculiar  opercular  valves. 

Geological  History. — I  have  seen  specimens  in  Mr.  S.  Wood's  col- 
lection from  the  Red  Crag  of  England,  which,  though  not  accompanied 
by  opercular  valves,  I  cannot  doubt  belong  to  this  species.  The  speci- 
mens namd  by  Mr.  Sowerby,  in  the  *  Mineral  Conchology,'  as  B, 
crassus,  and  which  I  have  seen  through  the  kindness  of  Mr.  J.  de  C. 
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Sowerby,  also  beloug  to  tbis  species.  I  furtber  believe  that  a  specimen 
ill  SirC.  Lyeirs  collection,  given  to  him  by  M.  Dujardin  under  the 
name  of  B./asciatus  from  Touraine,  is  likewise  B.  tintinnabulum. 


Varieties, 

With  respect  to  rar.  communis,  I  have  nothing  to  remark.  The 
second,  var.  venculosus  (PI.  2,  fig.  1  h),  is  confined  to  young  specimens, 
and  may,  perhaps,  be  due  to  a  want  of  calcareous  matter.  With  respect 
to  var.  validu9  (PL  1,  figs.  1  c,  1/  infra),  I  may  observe  that  some 
of  the  coarsest  and  strongest  specimens  which  I  have  seen  were  said 
to  have  been  attached  to  a  surface  of  iron.  I  have  seen  two  large  lots 
of  var.  zebra  (1  g),  taken  by  Mr.  Stutchbury,  from  the  bottoms  of 
ships,  arriving  from  Bengal  and  China,  and  in  both  cases  associated 
with  var,  communis,  and  in  one  case  with  var,  coccopoma,  I  at  first 
thought  that  this  variety,  zebra,  was  specifically  distinct,  but  now  1 
feel  no  doubt,  that  it  is  a  mere  variety ;  its  body  was  in  every  re9pect 
identical  with  that  of  var,  communis. 

Nor  have  1  any  doubt  that  var,  crispatus,  of  Schroter  (PI.  1,  fig.  h), 
is  only  a  variety,  although  the  scuta  in  some  specimens  have  a  peculiar 
appearance,  externally  like  these  valves  in  var.  oceator  (PI.  2,  fig.  1  b) : 
the  scutum  is  here  broader  and  flatter  than  in  var,  communis,  and  the 
adductor  ridge  is  very  feeblv  developed,  but  we  shall  see  how  variable 
this  ridge  is  in  all  the  varieties :  externally,  the  sharp,  hood-like  points 
formed  by  the  upturned  lines  of  growth,  have  a  very  remarkable  ap- 
pearance, from  being  arranged  in  quite  straight  radiating  lines.  This 
structure  is  evidently  caused  by  the  same  tendency  which  produces  on 
the  walls  the  sharp,  upturned,  irregular  points  ;  but  it  is  singular 
that  the  scuta  are  smooth  in  some  specimens  with  very  rough  parietes; 
and,  on  the  other  hand,  bristling  with  the  symmetrically  arranged, 
hood-like  projections,  in  other  specimens  on  which  I  could  with  diffi- 
culty detect  only  a  few  exceedingly  minute  points  on  the  walls.  In 
var,  communis  I  have  seen  a  few  specimens  with  a  slight  tendency  in 
tbe  scuta  to  become  striated  longitudinally.  The  tergum  in  var, 
crispatus  presents  no  difierence  from  that  in  var,  communis.  Some  of 
the  roughest  and  best  characterised  specimens  of  var,  crispatus  appear 
to  have  come  off  copper-sheathed  vessels. 

I  believe  var.  spinosus  of  Gmelin  (PI.  1,  fig.  t),  has  been  correctly 
considered  by  me  as  a  variety,  but  I  have  unfortunately  seen  only  one 
set  of  specimens  with  their  opercular  valves  preserved:  these  were 
attached  to  Lepas  anati/era.  The  dblour  of  the  shell  varies  from  red- 
dish-purple to  nearly  white ;  the  radii  are  sometimes  quite  white ;  the 
walls  are  slightly  ribbed.  The  scuta  in  the  above  specimens,  externally 
were  smooth ;  the  adductor  ridge  was  rather  more  distinct  from  the 
articular  ridge  than  in  any  other  variety ;  and  the  terga  rather  more 
plainly  beaked.  The  tubular,  up-curved,  calcareous  spines  sometimes 
occur  only  on  one  side  of  the  shell,  and  often  only  in  the  lower  part. 
These  spines  are  often  coloured  brighter  than  the  walU.  Their  presence 
cannot  be  accounted  for  (any  more  than  the  state  uf  the  scuta  in  the  ' 
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foregoing  pw.  tritpalvi)  by  the  nature  of  tlje  surface  to  wbicli  they 
Are  attached ;  for  1  have  eeeu  one  set  attached  to  a  Inrge  nigged  speci- 
men  of  B.  linlinnnliitUin,  and  (mother  to  the  very  smooth  valvea  of 
Lepas  anatifera.  1  believe  that  this  form  is  almost  always  associated 
with  var.  communis,  vhieh  is  au  argument  that  it  is  only  a  varietf. 

To  far.  coceopoma  (PI,  1,  fig.  (/)  I  alluded  in  my  introdnctory 
remarks  as  liariog  so  strongly  the  aspect  of  a  distinct  species.  I  pos- 
sess a  beautiful  group,  with  a  globulo-conioal,  smooth  shell,  of  the 
finest  rose  colour,  with  a  rather  small,  rounded  orifice.  Tbese  specimens 
were  attached  (mingled  with  B.  tr^ntu)  to  Jvieula  maryari/ijera, 
from,  as  Mr.  Cuming  helievea,  Panoma.  I  can  never  look  at  this 
set  of  cpecimens  williuut  doubting  the  correctness  of  the  determination 
at  which  I  bave  arrived.  In  the  British  Museum  there  are  two  sets  of 
tpecimens  taken  off  a  vessel,  on  the  west  coast  of  South  America, 
almost  ideutical  io  external  appearance  with  those  in  my  possession, 
but  rather  more  rugged.  Mr.  Slutcbbury  has  sent  me  some  specimens 
from  a  ship,  direct  from  China,  which  tire  rather  paler  pink,  aud  more 
striped,  and  come  near  to  some  ordinary  varieties  of  B.  tiAlinnabulutn. 
The  scuta  (PI.  "2,  fig,  1/)  in  the  above  three  sets  of  sperimens  agree  in 
having  the  adductor  ridge  more  developed,  and  the  pit  for  the  lateral 
depressor  muscle  deeper  than  is  usual.  The  tergum  (1  /,  lo)  in  most, 
but  not  in  all  these  specimens,  baa  a  rather  broader  spur ;  and  some  of 
the  specimens  have  the  carinal  portion  of  the  basal  margin  eonaiderahly 
hollowed  out;  the  spur,  also,  is  placed  nearer  the  baet-sculal  angle  than 
in  ordinary  cues.  Ou  the  other  hand,  in  Mr,  Cuming's  colleclioii, 
tliere  are  two  specimens  taken  off  a  vessel,  identical  in  external  appear- 
ance with  the  foregoing,  but  which  have  scuta  and  tergn  in  every 
character  exactly  as  in  var.  eommuni»  ,-  hence  I  am  compelled  to  con- 
aider  all  these  specimens  as  mere  varieties. 

Far.  eoHcinniu  (PI.  I,  fig.  e)  is,  perhaps,  the  most  remarkable  of  all 
the  varieties ;  I  have  seen  three  seta  of  apecimena  from  the  west  coast 
of  Soath  America, — all  identical  iu  appearance,  having  longiludinally- 
ribbed  walls,  either  rosy  or  of  a  dull  purple,  atriped  and  freckled  in  a 
peculiar  manner  with  white.  I  have,  however,  seen  an  approach  to 
this  colouring  in  some  few  specimens  of  car.  communis  i  aud  the  shell 
ilself  offers  no  other  peculiaritiea.  The  scutum  (PI.  2,  fig.  1  g)  resem- 
bles, ID  general  shape,  that  of  var.  eoecopoma ,-  but  the  adductor  ridge 
is  here  much  sharper  and  more  prominent;  and  the  rostral  depressor 
muscle,  instead  of  being  lodged  in  a  little  cavity  formed  by  the  folding 
over  the  occludent  margin,  has,  in  addition,  a  small  plate  on  the  under 
side,  which  tends  lo  convert  the  pit  into  a  tube.  Tbe. tergum  exactly 
resembles  that  of  var.  coawunts.-  The  aegments  in  the  siith  cirrus 
hear  aix.  instead  of  four,  paira  of  spiuea,— n  circumstance  which  1  have 
noticed  only  in  some  young  specimens  of  var.  commnnig,  from  the  Cape 
of  Good  Hope.  From  these  several  peculiarities,  until  quite  lately,  I 
resolved  to  keep  this  form  specifically  distinct ;  but  1  bave  finally  con- 
cluded that  they  are  not  aufficient.  For  firstly,  I  have  seen  a  scutum 
in  var.  eoinmunU  (PI.  2,  tig.  1  rf),  with  the  adductor  ridge  nearly  as 
sharp  i  aud  this  ridge  la  always  strongly  pronounced  in  ear.  eoecopoma ; 
secondly,  with  respect  lo  Ihe  [tlale  for  the  rostral  depressor  muscle. 
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althoagh  I  have  not  seen  this  in  any  other  yarietj>  jet  in  BaL  ameavua 
a  closely  analogous  phite,  situated  in  the  latend  depressor  cavity,  is 
highly  variable,  and  I  am  not  willing  to  found  a  new  species  on  one 
niinute  point  of  structure^ — a  structure  which  is  variable  in  another 
species  of  the  same  genus. 

I  have  seen  some  cylindrical  and  conical  specimens  of  B.  tinimMh- 
bulmm,  from  the  coast  of  Mexico  and  California,  only  noticeable,  as  Ihr 
as  the  shell  was  concerned,  from  being  rugged,  and  of  a  dull  blueish* 
purple;  but  which  had  opercular  valves  exactly  like  those  of  oar. 
eoceopomOf  and  therefore,  as  far  as  the  scutum  is  concerned,  approaching 
closely  in  structure  to  var.  eondnnus, — all  three  from  the  west  coast  of 
America.  Hence  I  was  at  one  time  led  to  believe  that  there  existed  a 
species  on  this  line  of  coast,  which  represented  B.  tintiimabulumy  and 
which  varied  in  external  shape  and  colour  in  an  analogous  manner  to 
that  species.  But  as  the  opercular  valves  in  var,  eoeeopama  are  some- 
times identical  with  those  of  var.  communis,  and  as  this  is  always  the 
case  with  the  tergum  of  var.  amcinnuM,  and  as  the  shell  itself  presents 
no  differences,  it  is  scarcely  possible  to  admit  the  existence  on  the 
west  coast  of  America  of  this  supposed  representative  of  B.  tintm* 
nabulum. 

With  respect  to  var.  intermedius  I  have  little  to  say  in  addition  to 
the  character  given  above :  I  have  seen  only  two  groups  of  specimens 
in  Mr.  Cuming*s  collection :  the  chief  interest  in  this  variety  is  that  it 
shows  that  the  next  form  must  be  ranked  as  a  variety,  and  not  as  a 
distinct  species. 

Of  var.  oecator  (PI.  1,  fig.  k)  I  have  seen  several  specimens,  mostly 
taken  off  the  bottoms  of  vessels,  and  one  specimen,  marked  in  Mr. 
Cuming's  collection  "  South  Seas.''  After  having  carefully  examined 
these  specimens,  I  came  to  the  conclusion,  that  the  slightly  oblique 
radii — the  general  colouring,  and  more  especially  that  of  the  sheath — 
the  scuta  (PL  2,  fig.  1 6),  with  their  sharp  hood-like  points,  in 
radiating  lines^—and  the  terga,  with  the  spur  so  near  to  the  basi-scutal 
angle,  were  amply  sufficient  to  distinguish  it  as  a  good  species.  Sub* 
sequently,  however,  I  found  that  the  scuta  in  var.  crispatus  presented, 
both  externally  and  internally,  exactly  the  same  peculiar  appearance. 
In  var.  intermedius,  I  found  the  summits  of  the  radii  equally  oblique, 
and  the  general  colouring  nearly  the  same,  and  more  especially  a  close 
approach  to  the  singular  circumstance  of  the  sheath  differing  in  colour 
towards  the  opposite  ends  of  the  shell.  So  that  the  position  of  the 
spur  of  the  tergum  was  the  chief  remaining  character;  and  this 
evidently  varied  considerably  in  the  four  or  five  specimens  examined 
by  me,  being  either  its  own  width,  or  much  less  than  its  own  width, 
from  the  basi-scutal  angle :  the  outline,  also,  of  the  small  portion  of 
basal  margin,  between  the  spur  snd  the  basi-scutal  angle,  likewise 
varied  much,  being  either  angularly  indented,  or  gradually  curved 
down  towards  the  spur :  so  also  the  tip  of  the  spur  varied  in  shape. 
The  longitudinal  furrow  is  unusually  apt,  in  this  variety,  to  remain 
open.  We  know  that  the  position  of  the  spur  varies  considerably  in 
var.  communu.  Hence,  although  the  spur,  on  an  average,  lies  closer 
to  the  basi-scutal  angle  in  this  than  in  any  other  variety,  even  than  in 
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var,  d'Orbigniiy  it  would,  I  conceive,  be  preposterous  to  found  a 
species  on  this  one  character.  In  the  animars  body,  every  part 
agrees  perfectly  with  that  of  var,  communis. 

Lastly,  we  come  to  var,  d^Orbignii  (PL  1,  fig.  /)  :  until  quite  re- 
cently 1  did  not  even  suspect  that  this  form  was  only  a  variety  of  B. 
tintinnabulum  :  I  have  examined  a. great  number  of  specimens  in  Mr. 
Stiitchbury's  collection,  which  had  come  attached  on  a  vessel  from 
Java,  and  likewise  a  few  other  specimens  in  other  collections.  They 
all  closely  resemble  each  other  in  shape,  and  even  in  size,  and  dififer 
only  in  tint  of  colour,  and  in  the  surface  being  either  very  smooth,  or 
longitudinally  ribbed,  sometimes  with  rugged,  sharp  points.  From  this 
circumstance — from  the  peculiarity  of  the  tint,  with  the  tips  of  the  pa- 
rietes  and  one  side  of  the  radii  perfectly  white— «nd  from  the  obliquity 
of  the  summits  of  the  radii,  I  was  led  to  think  this  form  specifically 
distinct.  But  the  colour  does  not  differ  from  that  of  some  other  varieties 
of  B,  tintinnabulum;  the  circumstance  of  the  colour  being  uniform  or 
not  striped,  is  common  to  the  sub-varieties  of  several  varieties,  and  the 
white  tips  to  the  parietes,  and  the  white  borders  to  the  radii,  result 
simply  from  the  shell,  whilst  young,  having  been  wholly  white,  and 
this  is  not  rarely  the  case  with  var,  communis.  Dismissing,  therefore, 
colour,  it  will  be  found  that  hardly  any  other  characters  remain  by 
which  this  form  can  be  separated  from  var.  occator;  in  both  the  sum- 
mits of  the  radii  are  oblique,  in  both  the  sheath  is  coloured  in  nearly 
the  same  manner,  in  both  the  opercular  valves,  especially  the  terga 
(PI.  2,  figs.  1  m,  1  n),  resemble  each  other ;  the  scuta,  however,  are 
smooth  in  var,  d^Orbignii  and  rough  in  var,  occator,  Thitf  latter  form, 
certainly,  cannot  be  specifically  separated  from  var,  intermedius,  and 
this  assuredly  is  only  a  variety  of  B.  tintinnabulum.  Hence  I  am  led 
to  conclude  that  Balanus  d  Orbignii  of  Chen u,  peculiar  as  its  whole 
aspect  is,  must  be  ranked  only  as  a  variety  oi B.  tintinnabulum;  its 
oblique  radii  resulting  from  the  same  cause,  whatever  that  may  be, 
which  has  given  this  structure  to  var,  intermedius  and  occator;  and 
its  peculiar  colouring  to  having  been  exposed  (owing  probably  to 
having  been  transported  on  vessels)  to  different  conditions,  whilst  young 
and  old. 


2.  Balanus  tulipiformis.     PI.  2,  fig.  2  a — 2  d. 

Balantjs  tulipiformis  ex  corallio  bubbo.    EUis.^    Fhilosoph. 

Transactions,  vol.  50  (1758),  tab.  30,  fig.  10. 
Lepas  tulipa.    Poli.     Test,  utriusque  Sicilise,  tab.  5,  fig.  1  et  6 

(1791). 
Balanus  tintinnabulum  {var.)    Chenu.    Illust.  Couch.,  tab.  3,  f.  5. 


♦  According  to  the  letter  of  the  Rules  of  the  British  Association,  Ellis's 
name  ought  to  be  retained,  as  it  was  published  in  1758,  the  same  year  daring 
which  the  10th  edition  of  the  '  Systema  Naturss'  appeared,  in  which  edition  the 
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Shell  dark  rose-colouredy  sometimes  tinned  toith  purple ; 
orifice  toothed.  Scutum  externally  very  smooth,  covered  by 
membrane.  Teryum  with  distinct  crests  for  the  depressor 
muscles. 


Hab,  —  Sicily,  Malta,  Malaga,  (associated  with  B.  perforatus),  Madeira. 
Often  fiTOwing  in  clusters  and  associated  with  FachyUuma  giganteum.  Attached 
to  Miliepora  cupera^  oysters,  and  other  shells.  According  to  Poli,  an  inha- 
bitant of  deep  water;  yet  in  mus.  Cuming  there  are  two  fine  specimens 
attached  to  tne  always  floating  Lepa$  anati/era.  Mus.  Lowe,  Macandrew, 
Stutchbury. 

General  Appearance. — Shell  tubalo-conical  or  conical :  orifice  large, 
toothed,  approaching  to  pentagonal.  Surface  moderately  smooth, 
naked.  Colour  rosy,  or  tile-red,  with  a  slight  tinge  of  purple;  or 
beautiful  rich  purple.  Radii  nearly  as  dark  as,  or  darker  than,  the 
parietea.  The  portion  of  the  alee  seen  externally  is  generally  white. 
Internally  the  whole  shell  is  nearly  white.  Generally  the  tints  outside 
vary  in  transyerse  fasciae ;  sometimes  there  are  very  fine,  dark,  lon- 
gitudinal lines.  Largest  specimen  (from  Malta),  1*4  of  an  inch 
in  basal  diameter ;  usually  full-sized  specimens  are  about  three  quarters 
of  an  inch  in  basal  diameter. 

Scuta  (PI.  2,  fig.  2  a,  2  c)  very  smooth,  with  the  growth-ridges  very 
little  prominent,  sometimes  there  are  obscure  traces  of  longitudinal 
striae ;  surface  covered  by  an  unusually  thick  and  persistent  yellow 
membrane :  valve  narrow,  with  the  upper  part  commonly  reflexed : 
the  basal  margin  forms,  with  the  occludent  margin,  a  smaller  angle 
than  is  usual :  the  tergal  margin  of  the  valve  is  rectangularly  inflected, 
instead  of  being,  as  is  usual,  merely  bowed  inwards.  Internally,  the 
articular  ridge  is  rather  prominent.  The  depth  of  the  alight  pit  for 
the  lateral  depressor  muscle  is  variable ;  it  sometimes  includes  a  minute, 
central,  longitudinal  ridge. 

2'erga  (2  &,  2  d)  :  the  longitudinal  furrow  is  deep,  with  the  sides 
folded  in ;  the  spur  is  placed  at  about  its  own  width  from  the  basi- 
scutal  angle;  it  is  moderately  long,  with  its  lower  end  obliquely 
rounded  off;  but  the  length,  breadth,  and  precise  outline  of  the  lower 
end  varies  a  little.     The  basal  margin  on  the  opposite  sides  of  the 

binomial  method  was  first  used.  But  as  Ellis  himself  did  not  then  know  of,  or 
follow  this  method,  it  might  be  disputed  whether,  according  to  the  spirit  of  the 
law,  his  name  ought  to  stand.  The  only  other  name  given  to  this  species  is 
that  of  iulipay  affixed  by  Poli  inl791,  but  this  name  had  b^n  previously  used  by 
Miiller  in  1776,  and  by  Chemnitz  in  1785,  for  another  species,  the  Jt.  Hameri 
of  this  work ;  and  likewise,  also  previously  to  Poli,  by  Bruguiere  in  1789,  for 
still  another  species,  viz.,  B.  tiniinnabulum  of  this  work :  under  these  compli- 
cated causes  of  confusion,  I  think  it  is  highly  advisable  to  adopt  Ellis's  name. 
I  may  add  that  the  B.  tulipa  of  Mr.  6.  B.  Sowerby  is  the  B,  tintinnabulum  of 
this  work.  It  is  possible  that  the  B.  conoicUs  of  Brown,  *  Illustrations  Conch.* 
(1st  edit.  pi.  6,  fiff.  7),  may  be  our  present  species;  but  witljout  details  of 
structure  it  is  hardly  possible  to  identify,  in  many  cases,  the  species  of  Balanus. 
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•par,  fonna  a  nruljr  •traitht  line,  but  wtlh  tb«  portion  ob  tbf  (vtul 
mie  itrj  iligliUy  Uulluvcd  uul.  Cmla  for  ibi  drpmwr  »BKlt  an 
well  ilevrloprd. 

Compartmnl*. — Thr  radii  unil  nIit  bIwbti  hare  tb«ir  ■niUBila 
oblique  :  itie  aotunil  nlgr*  of  tlir  rwlii  iirr  ilrriily  prnetnUrcl  In  port* 
b«t«(rii  tltr  itrongly  dcntiruliitrd  wpu  ■  \\if  (ulural  rdm  of  ib«  *.\m 
■re  quite  imoiitb  :  the  tulici  in  the  pancte*  are  cniMeJ  in  (be  Vpper 
part  ur  ibe  abi-Il  by  icpta.  Ami*  tubuUr,  with  an  uoderljing  cua- 
celUled  mua. 

Moulk. — Labroni  with  tbn  U«th  ritbrr  ab*ent  nr  ver;  enull  i  ■■>- 
diblee  wiih  ibe  fnurlli  aod  fiftb  teeth  rudmenlarr  i  laaiiUK  wiib  « 
amall  nolrli  undrr  tlip  iwn  upper  *pilir*  :  iiFar  the  Inwrr  Bkltle,  tvo 
■pinei.  ODE  bcneilb  tile  olli^  are  iar^r  rfeii  titan  (he  upppr  pair  [ 
beneatb  the  lower  pair,  there  i*  a  tiin  of  fine  tpiu**.  Cim,  aegHirata 
protubermnt  iu  onr  ramai  of  the  flnt  nmu  and  in  lw(h  rwui  of  lb« 
aeoond  cirriu ;  pottrnor  rirri  «>th  the  waRirnti  ihort  and  braad,  eaich 
beauing  three  pnin  v(  ipiuei,  with  a  >ma)T  intermediate  tuft. 

Affinitui. — Tbia  kpei-ie*  in  all  cuential  mprcta  cone*  eery  OMf  (o 
Ibe  tbrec  laat  rarietiee  of  B.  ftHltiuialrulam.  vbieb  bare  the  nriflm  of 
Iheir  abrll*  toothed.  The  ■noothncM  of  the  •rutum,  «ith  ita  pet- 
aiatrat  epidrnnia, — ita  peculiar  ihape,— iia  atBall  and  not  rvlleud 
articular  ridge, — logeiber  oilb  the  cmla  on  the  tergnm  for  tbe  do- 

Ereaaor  muaclra.  are  ■ulllcirut  diaftiustic  chararlcra.  Breii  in  j^cnl 
abit  and  tint  of  colour,  tliia  »pr(-in  baa  a  iliSerrnt  aipret  from  it.  fM- 
liHMadvlum.  In  aome  rraperla  B.  tulipi/onKU  ieada  into  tbi  aptciea 
iDcliided  iu  the  tJiird  aectiou  of  tbe  genu*. 


S.   fiALAKUSrsiTTACDS.      PI.  2,  fig.  3  0—9  J.  " 

Lnaa  MiTTanu.    MtOm.    BiiL  HiL  CUIe  (inn),  *oL  1,  p.  SSL 
Bauatm  rKoa.    /«um.    Kooleg.  VnTaiedelaCwiaiDeOS''')- 

—  nvmryuouni  (rar.«.)    Jttatmd.    Uta.  di  Bloria  HaL 

lab.  S,  %.  I— S  aSW)- 

—  cnavtMxn.     iMmit*.  im  Otm.     llbuUCnDcbTab  4, 

S(.  17.  Ikb.  (.  S|.  r.  aad  MB  nr.  {e.)  b  Unwct:, 
AaiBMi  ana  Vert.,  OBI*)-  i 

—  ranriGva.     JTuy  and  Bndtr^    Zoolog.  *'«"■■',  vol  «   I 

(Itt3>-1M4),  p.  331  ' 

Slfft,  pale  diitg  pink .-  orifice  kezagonai.  Seutun  tcitk 
lie  articular  ridp^  r«r^  nutU,  comfiumt  mtk  the  very  promt' 
ttnt  adductor  rid^,formi»^  a  tvbular  cavity,  which  rxtrmda 

Xb)  the  apex  of  the  ca/ce.     7tTjWM  with  the  apee  prxi- 
red,  nerdle-tikf,  purple .-  »pur  placed  at  lea*  Iham  i/f  own 
teidth  from  Ike  baMi-teutal  anyte. 
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Hob. — Fero,  Chile,  Chiloe,  Patagonia.    Foe&il  in  an  ancient  tertiary  cbpoiitt 
Coquimbo;  and  in  a  superficial,  recent  bed  at  S.  Joset  iu  Patagoiiia. 


General  appearttnce. — Shell  either  almoat  ejHndrical  or  tteepkjr 
conical,  generally  fleah-colonred,  sometimes  pale  pink ;  rarfaee  fitner 
smooth  (when  not  disintegrated)  or  sometimes  with  the  parieta*  dia* 
tinctly  and  rather  strongly  ribbed,  with  the  ribs  distant  from  m^A 
other !  I  have  seen  six  or  seven  ribs  on  the  rostrum  alone.  The  oriflM 
in  the  most  perfect  specimens  is  nearly  equilateral  and  hexagoial* 
The  radii  generally  are  very  broad,  but  occasionally  quite  narrow,  and 
even  linear.    The  basis  is  generally  deeply  and  irregulariy  cup-formad. 

Site. — ^This  is  the  largest  species  in  the  family:  I  have  teen  a 
specimen  six  inches  in  length  and  three  and  a  half  in  diameter ;  and 
another  specimen  no  less  than  nine  in  length,  though  only  two  and  a 
half  inches  in  diameter. 

Scuta. — In  full-sized  specimens  the  surface  is  finely  striated  Ion* 
gitudinally,  caused  by  the  lines  of  growth  being  minutely  sinoous ; 
but  in  young  specimen^  until  they  attain  a  basal  diameter  of  above 
half  an  inch,  the  surface  is  smooth.  The  valve  is  transversely  arched, 
a  line  of  flexure  running  from  the  apex  to  the  basal  margin,  at  about 
one  third  of  the  width  of  the  valve  from  the  tei^al  margin.  The  liMal 
margin  is  curved  nearly  continuously,  and  extends  nearly  half-way  np 
the  valve ;  hence  the  basi-tergal  comer  is  largely  rounded  o£F.  The 
articular  ridge  is  but  little  prominent,  and  is  not  reflexed :  the  arttcnlar 
furrow  is^very  narrow.  The  adductor  ridge  consists  of  a  sharp,  much- 
projecting  plate,  running  down  close  to  the  basal  margin,  and  la  oon« 
fluent  with  the  lower  part  of  the  articular  ridge.  This  plate  and  the 
inflected  tergal  margin  of  the  valve,  together  form  a  large  and  deep 
cavity,  which  extends  up  almost  to  the  apex  of  the  valve.  The 
depressor  muscle  is  attached  in  the  middle,  at  the  lower,  open  end  of 
this  cavity. 

Terga, — ^These  are  strongly  beaked,  the  beak  being  from  (me  third 
to  one  fourth  of  the  total  length  of  the  valve,  including  the  spur :  the 
beak  is  very  sharp,  somewhat  flattened,  and  bowed ;  when  young,  and 
when  well  preserved,  it  is  coloured  purple :  it  is  penetrated  by  a  fine 
tubular  cavity,  occupied  by  a  thread  of  corium,  which  extends  abont 
half- way  up  it.  The  whole  valve  is  narrow,  being  about  thrice  as  long 
as  wide.  The  spur  is  also  long  and  narrow ;  it  is  seated  at  less  than 
its  ovm  width  from  the  basi-scntal  angle.  The  scutal  margin  is  not 
much  inflected.  The  longitudinal  furrow  has  its  sides,  in  fudl-grown 
specimens,  closely  folded  together.  The  basal  margin  slopes  down  on 
both  sides  to  the  spur.  There  are  no  crests,  or  oniy  traces  of  them, 
for  the  attachment  of  the  depressor  musde.  Internally,  the  spur  ia 
prolonged,  as  a  prominent  ridge,  upwards  to  the  beak,  and  serves  as  an 
articular  ridge.  In  the  middle,  in  the  upper  part  (PL  2,  fig.  3  iQ, 
between  this  articular  ridge  and  the  carinal  margin,  there  is  a  second 
narrow  ridge,  which  extends  ftrom  the  lower  part  of  the  beak  half-way 
down  the  vidve,  and  then  dies  out.  The  space  between  these  two 
ridges,  and  the  ridges  themselves,  are  coloured  purple,  and  conaitt  of 
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harder  shell  than  tlie  rest  of  the  T«lve ;  Iicnpe,  when  the  outer  surrnce 
and  the  adjoining  scntal  and  carinal  margins  diaintegrRle,  this  part 
remninB,  tind  ho  forma  the  benked,  purple  npex. 

Compartments. — The  parietal  tubes  are  unusually  Inrge  in  propor- 
tion to  the  size  of  the  shell,  and  run  up  to  the  aummit  without  any 
transverse  sepia:  the  longitudiual  septa  are  strongly  denticulated. 
The  radii  are  penetrated  by  large  tubes ;  their  septn  are  very  strongly 
dentieulated,  and  the  denticnti  themaelvcs  often  subdivide  and  branch 
□itt  at  their  extremities.  The  sutural  edges  of  the  al(e  are  smooth,  or 
wilh  a  high  power  can  jast  be  seen  to  be  crenated.  The  rsdil  arc 
generally  very  highly  developed,  ao  that  their  summits  are  even  wider 
than  the  bases  of  the  parieies ;  but,  on  the  other  hand,  in  some  few 
large  specimens,  the  radii  are  either  very  narrow  or  absolutely  hnear. 
In  these  latter  eases,  the  diametric  growth  has  nearly  or  altogether 
Leased,  whilst  the  walls  of  the  shell  have  continued  to  be  added  to 
at  their  hasea,  their  sammits  at  the  same  time  suflering  diaiutegration  ; 
and  Ihns  the  orifice  haa  increased  in  sise. 

ItiuU  generally,  and  oceasionsUy  very  deeply,  cup-formed.  An 
unuHually  thick  cancellated  layer  Id  most  cases  forms  the  under  side 
of  the  hasLs. 

Mouth. — Labrum  apparently  without  teeth,  or  wilh  very  minnie 
ones:  mandibles  with  three  teeth,  of  which  the  third  ia  thicker  than 
the  first  or  upper  one :  the  fourth  and  fifth  teeth  are  confluent  with  the 
inferior  angle.  The  muxjllie  have  a  amnll  notch  under  the  upper  pair 
of  spines;  inferior  part  projecting  and  supporting  two  spines,  placed 
one  below  the  other,  and  equallipg  in  atie  the  upper  pair.  Q'm.-  the 
rami  of  the  first  cirrus  are  unequal  by  four  or  five  segments  ;  shorter 
ramus  and  both  rami  of  the  second  cirrus  with  the  aegments  extremely 
protuberant:  posterior  cirri  not  much  elongated,  with  the  segments 
rather  broad,  supporting  aii  pairs  of  spiuea. 

General  Remarks. — This,  which  is  much  the  largest  known  species 
of  the  genus,  ranges  from  Peru  (Arica  being  the  most  northern  apni, 
whence  I  have  seen  specimens),  along  the  coast  of  Clide,  wbere  it  is 
very  abundant  at  a  few  falhums'  depth,  at  least  as  fat  south  as 
Southern  Chiloe  ;  it  ij  aaid  by  Captain  King  to  attain  the  largest  size 
at  Conception.  On  the  coast  of  Eastern  Patagonia,  I  dredged  up  thia 
species  from  nineteen  fatlioma,  in  lat.  49".  In  lat.  42"  (S.  Joaef),  on 
the  same  eastern  const,  I  foun<l  fossil  specimens  in  beds  of  sand 
upraised  between  eighty  and  one  hundred  feet.  In  the  tertiary  forma- 
tion at  Cotiuimbo,  in  Chile,  it  occurs  in  the  middle  bed,  associated 
with  the  recent  B.  Itevia,  and  with  various  mollusca,  all  of  which  are 
apparently  extinct,  indicating  that  the  formation  ia  of  conaidernble 
antiquity.  In  the  living  state,  on  the  coast  of  Chile,  it  is  often 
associated  with  B.  l^vU.  As  it  frequently  adheres  to  large  apecimcus 
of  the  Concholepas,  it  must  sometimes  be  an  inhabitant  of  shallow 
water.  I  have  seen  one  epecimen  attached  to  Mylilus  Magellanirvii. 
Mr.  Cuming  believes  that  about  six  fathoms  is  the  usual  depth  at 
which  it  lives.  Snmerous  apccimena  are  often  congregated  together 
into  great  masses,     Mr.  Stulehbury  has  some  interesting  specimens 

■  ich  he  procured  from  a  ship  ihar  had  first  sailed  to  Ichaboe,  on 
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the  coast  of  Africa,  and  afterwards  to  Patagonia ;  consequently  nome- 
rous  specimens  of  B.  psiftacus  had  become  attached  on  B.  tintinna- 
bulum,  and  subsequently  during  the  voyage  home,  some  few  of  the 
latter  again  had  adhered  on  B,  psittacus :  the  contrast  in  the  paler 
colour  and  hexagonal  orifice  of  this  species,  with  the  darker  tints  and 
more  trigonal  orifice  of  B.  tintinnabulum  was  striking.  At  Coquimbo, 
in  Chile,  I  procured  a  specimen  of  B,  psittacus,  attached  to  a  chain 
cable  which  had  been  in  the  water  only  six  months ;  this  specimen 
measured  1*3  of  an  inch  in  basal  diameter,  and  '8  in  height:  this 
shows  a  rapid  rate  of  growth.  Lastly,  I  may  mention  that  it  is 
asserted  by  Molina,  and  I  am  assured  by  Mr.  Cuming  that  the  state- 
ment is  perfectly  correct,  that  this  Balanus,  when  cooked,  is  universally 
esteemed  as  a  delicious  article  of  food. 


4.  Balanus  Gapensis.     PI.  2,  fig.  4  a,  4  d. 

Balaitus  cafznsis  obe  obliquo.    Ellii.    Phil.  Transact.,  vol.  50 
(1758),  Tab.  34,  fig.  14. 

Shell  shaded,  and  often  lonyitudinalltf  striped  toith  bright 
pink.  Scutum  as  in  B.  psittacus.  Tergum  with  the  apex 
produced  and  needle-like,  white:  spur  placed  at  its  own 
width  from  the  basi-scutal  angle. 

Hob, — Cape  of  Good  Hope.    Attached  to  stems  of  Fuci,  Algoa  Bay.    Mus. 
•   Brit,  and  Bowerbank.     Attacbed  to  a  Patella,  Mus.  Darwin,  Mus.  Cuming,  and 
Stutcbbury.    Attacbed  to  floating  kelp,  Lagolhas  Bank,  Mus.  James  Ross, 
associated  with  B.  tintituuibulum  and  spongicola. 

This  species  comes  extremely  close  to  the  South  American  B,  psit^ 
iacus,  and  I  should  hardly  have  attached  a  specific  name  to  it,  had  I 
not  examined  many  specimens,  young  and  old,  of  the  true  B.  psit- 
tacus, from  Peru,  Chile,  and  Eastern  Patagonia,  and  found  them 
all  identical  in  the  few,  apparently  trifling  points,  in  which  that 
species  difiers  from  B,  eapensis.  The  animal's  body  and  the  shell 
agree  in  every  respect,  excepting  that  the  shell  is  decidedly  pinker, 
being  often  most  distinctly  and  prettily  striped  longitudinally  with 
pale  and  bright  pink.  In  some  of  the  specimens  the  basis  is  cup- 
formed:  in  some,  the  broad  radii  are  pale  pink,  in  others  they  are  quite 
white,  and  in  this  latter  case  a  singular  aspect  is  given  to  the  pinkish 
varieties.  In  very  large  specimens  (and  I  have  seen  one  fully  two 
inches  in  basal  diameter)  the  pink  colour  is  extremely  feeble,  and  the 
whole  shell  has  a  very  rugged,  disintegrated,  coarse,  and  sometimes 
dirty  appearance :  in  most  of  these  large  specimens  the  walls  are  more 
massive  than  in  B,  psittacus,  and  the  orifice  of  the  shell  rather  smaller; 
in  some,  however,  the  walls  certainly  are  of  unusual  thinness. 

The  Scuta  differ  from  those  of  B,  psittacus  only  in  the  basi-tergal 
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corner  not  being  so  much  rounded  off,  and  consequently  in  the  arti- 
cular ridge,  which  is  rather  more  reflexed,  descending  in  proportion 
lower  down  the  Talve :  the  cavity  at  the  basi-tergal  comer  is  in  propor- 
tion broader.  The  valves  in  the  two  species  differ,  also,  but  only  in 
young  specimens,  in  the  occludent  half  being  tinted,  both  externally 
and  internally,  purple,  whereas  in  B,  psittacua  the  whole  valve,  at  all 
ages,  is  white.  In  the  terpa  the  spur  is  removed  fully  its  own  width 
from  the  basi-scutal  angle,  whereas  it  is  not  half  this  distance  in 
B,  psittacus.  The  scutal  margin  is  here  much  more  inflected.  In 
B.psittacus  there  is  a  remarkable  patch  of  purple  on  the  inside  of  the 
valve,  between  the  articular  ridge  and  a  second  special  ridge ;  of  this 
purple  patch  there  is  here  no  trace,  consequently  the  beak  or  apex  is 
white.  The  beak,  also,  is  less  prominent.  The  special  ridge,  just 
alluded  to,  here  runs  much  nearer  to  the  articular  ridge,  and  is  less 
prominent:  indeed,  in  old  specimens,  it  is  often  almost  obliterated. 
Finally,  the  whole  valve,  in  proportion  to  the  scutum,  is  rather  broader. 

I  have  seen  a  young  specimen,  about  a  quarter  of  an  inch  in  basal 
diameter,  with  the  oriflce  of  the  shell  toothed  owing  to  the  obliquity 
of  the  summits  of  the  radii ;  and  this  gave  the  shell  a  very  peculiar 
aspect.  The  largest  well-coloured  specimen  which  I  have  seen  is  1*2 
of  an  inch  in  basal  diameter ;  but  in  Mr.  Cuming*s  collection  there  are 
two  rugged,  disintegrated  specimens,  two  inches  in  basal  diameter,  and 
two  and  a  half  in  height.  Some  specimens,  1  '3  in  basal  diameter,  in 
Mr.  Stutchbury's  collection,  are  remarkable  from  the  radii  having 
been  obliterated — the  shell  being  merely  divided  by  six  sutures,  as  we 
have  seen  is  likewise  sometimes  the  case  with  large  specimens  of 
B,  paittacus. 

This  species  is  evidently  a  South  African  representative  of  the  South 
American  B,  pnttacus. 


5.  Balanus  Nigrescbns.     PL  2,  fig.  5  a,  5  6. 

Balaitus  NIG&ESCENS.     Lamarch^  (1818)  in  Chenu.    Illust.  Conch., 

Tab.  4,  fig.  16. 

—  GI6AS.    Banzanu     Memoire  di  Storia  Nat.,  1820,  Tab.' 3, 

fig.  6,  6,  7. 

—  —        he  Blainville,    Diet,   des   Sc.   Nat.,  Tab.  lie, 

fig.  2,  2  a. 

Shell  cinereous,  tinted  with  pale  or  blackish  blue,  or  whoUy 
white.  Scutum  with  the  articular  ridge  terminating  down- 
wards in  a  smaU,  sharp,  free  point :  adductor  ridge  prominent. 
Tergum  with  the  apex  produced  and  needle-like. 

Hah. — Swan  River,  West  Australia,  Mus.  Brit.,  attached  to  sandstone. 
Attached  to  sandstone  and  to  each  other  in  a  group,  Mus.  Cuming.  Twofold 
Bay,  S.  £.  Australia,  attached  to  tidal  rocks  and  Patdlie,  Mus.  Darwin. 
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There  can  be  no  doubt  that  this  species  is  the  B.  nigrescena 
in  Chenu,  who  had  access  to  Lamarck's  original  specimens ; 
and  there  can  be  equally  little  doubt  that  it  is  the  B.  gigas 
of  Ranzani,  collected,  during  Baudin's  expedition,  at  King 
George's  Sound :  it  is  essentially  allied  to  B,  psittacm^  but 
in  external  appearance  strikingly  resembles  some  of  the 
varieties  of  B.  tintinnadulum. 


General  Appearance. — Shape  tubulo- conical :  walls  smooth,  some- 
times longitudinally  ribbed :  colour  ashy-grey  tinged  with  blue,  but 
many  specimens  are  dark  purplish-blue,  owing  to  the  disintegration  of 
the  outer  lamina,  and  consequent  exposure  of  the  almost  solidly  filled 
up,  dark  blueish  parietal  tubes ;  on  the  other  hand,  some  specimens 
are  quite  white.  Ranzani  describes  the  colour  as  earthy-violet,  which 
is  very  characteristic  of  some  of  the  specimens.  The  orifice  is  apt  to 
be  rather  small,  compared  to  the  size  of  the  specimens,  and  tends  to  be 
hexagonal.  The  radii  are  often  rather  narrow.  The  opercular  valves 
are  tinted  pale  blue.  The  basal  diameter  of  the  largest  specimen  is 
two  inches,  and  its  height  two  and  a  quarter. 

The  Scuta  have  their  basi-tergal  corner  much  rounded  off,  as  in 
B.  psittacus;  so  that  the  tergal  margin  does  not  extend  more  than  half 
down  the  valve.  The  surface  is  somewhat  prominent,  along  a  line 
runing  from  the  apex  to  the  point  of  chief  curvature  in  the  basal 
margin.  The  surface  is  not  striated.  Internally,  the  articular  ridge 
is  little  prominent,  and  not  reflexed ;  the  lower  end  depends  as  a  free, 
sharp  style  or  point.  The  adductor  ridge  is  moderately  sharp,  and 
stands  some  little  way  distant  from  the  articular  ridge :  it  is  produced 
downwards,  and  forms  a  moderately  deep  and  large  cavity  for  the  de- 
pressor muscle ;  but  this  cavity  is  not  closed,  and  does  not  extend  up, 
as  in  the  two  last  species,  to  the  apex  of  the  valve.  ' 

Terga,  narrow,  with  a  sharp,  prominent,  needle-like  beak.  Spur, 
long,  narrow,  placed  at  less  than  its  own  width  from  the  basi-scutal 
angle:  the  basal  margin  on  both  sides  slopes  down  to  the  spur:  the 
scntal  margin  is  not  inflected.  Internally,  the  articular  ridge  is  very 
feebly  developed,  but  extends  down  close  to  the  basi-scutal  angle.  On 
the  under  surface  in  the  upper  part  of  the  valve,  there  is  a  short,  very 
slight  ridge,  extending  on  the  carinal  side,  near  and  parallel  to  the 
articular  ridge ;  this  slight  ridge  plays  an  important  part,  as  in  the 
two  foregoing  species,  in  the  formation  of  the  beak  or  apex .  Crests 
for  the  depressor  muscle  are  hardly  distinguishable. 

The  WalU  appear  to  vary  in  some  degree  in  strength  and  thickness ; 
as  is  likewise  tiie  case  with  the  opercular  valves.  In  some  of  the 
thinner  specimens,  the  parietal  tubes  are  large,  and  the  longitudinal 
septa  are  furnished  with  small,  sharp  denticula.  The  tubes  are  often 
thickly  lined  or  almost  filled  up  solidly  with  blue  shell ;  they  are  not 
crossed  by  transverse  septa. 

The  Radii  vary  in  width ;  externally  they  are  often  finely  ribbed 
transversely,  at  other  times  they  are  smooth ;  their  septa  are  fine  and 
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thio,  with  their  delicate  denticali  Dot  extending  to  the  outer  lamina : 
they  are  very  porose.  The  aUe  have  their  Bammita  parallel  to  the  ImusIb; 
their  sutural  edges  are  most  finely  crenated.  The  sheath  ia  blueish^ 
excepting  the  wedge-like  portions  of  the  alee  which  ha?e  been  added 
during  the  diametric  growth,  and  these  are  white. 

Mouth :  labrum  without  teeth :  mandibles  with  five  sharp  teeth : 
maxillse  with  the  edge  straight.  Cirri,  first  pair  with  the  rami  very 
slightly  unequal ;  segments  of  the  shorter  ramus  and  of  both  rami  of 
the  second  pair  protuberant :  posterior  cirri  with  the  segments  shield- 
shaped  in  front,  bearing  four  pairs  of  spines,  of  which  the  upper  pair 
is  much  longer  than  the  lower  pairs ;  each  pair  has  a  small  intermediate 
tuft  of  minute  spines. 


6.   BaLANUS  DEC0RU8.      PI.  2,  fig.  6  flf,  Q6. 

Parietes  pale  pink ;  radii  rather  darker.     Scutum  tdth  a 
small    articular    ridge.      Tergum    with    the    longitudinal 
furrow  very  shallow  and  open ;  basal  inargin  on  both  sides 
sloping  towards  the  spur. 

Hah. — New  Zealand.    Mas.  Brit.,  and  Mower :  attached  to  shells. 

General  Appearance, — Shell  conical  or  tubular,  with  a  large  rhora- 
boidal  orifice ;  very  pale  pink,  but  tinted  yellowish  from  the  persistent 
epidermis,  and  sometimes  faintly  striped  longitudinally;  radii  and 
sheath  of  rather  a  darker  pink;  scuta  in  themselves  white,  though 
lined  by  purple  corium ;  the  carinal  half  of  the  tergum  pinkr  Wails 
extremely  smooth.  Largest  specimen  above  one  inch  in  basal  dia- 
meter. 

Scuta,  with  the  finest  striffi  radiating  from  the  apex ;  growth-ridges 
moderately  prominent ;  articular  ridge  small ;  there  is  a  very  slight 
and  blunt  adductor  ridge :  the  hollow  for  the  lateral  depressor  muscle 
is  rather  narrow  and  deep. 

Terga,  with  the  apex  slightly  prominent  or  beaked ;  the  longitudinal 
furrow  is  of  very  little  depth ;  on  its  scutal  margin  there  is  a  narrow, 
roimded,  slightly  prominent  ridge,  which,  however,  appears  more  like 
a  furrow  than  a  ridge.  Spur  moderately  long  and  blunt ;  placed  at 
half  its  own  width  from  the  basi-scutal  angle ;  the  basal  margin  on 
both  sides  of  the  spur,  slopes  gently  towards  it.  Internally,  the 
articular  ridge  is  pretty  well  developed ;  the  scutal  margin  is  not  much 
inflected ;  the  carinal  portion  of  the  imder  surface  of  the  valve  is  rough ; 
the  crests  for  the  carinal  depressor  muscle  are  entirely  absent. 

Compartments, — Walls  moderately  strong ;  parietal  tubes  small,  with 
transverse  septa  in  their  upper  ends ;  inner  surface  of  the  walls  much 
less  strongly  ribbed  than  is  usual.  Radii  broad,  with  their  summits 
parallel  to  the  basis;    their  septa  are  strongly  denticulated.      Al{e 
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with  their  summits  oblique ;  their  sutural  edges  are  barely  creDated. 
Basis,  thin,  flat,  or  cup-formed.     Body  unknown. 

Affinities, — In  general  appearance  this  species  comes  near  to  B, 
psittacus;  but  in  all  essential  characters  it  comes  much  closer  to  the 
following  species,  from  which,  however,  it  can  easily  be  distinguished 
by  colour,  and  by  the  inner  lamina  of  the  parietes  not  being  cancellated. 


7.  Balanus  VINACBU8.    PL  2,  fig.  7  a — 7  d. 

Shell  purplish  dark  brown :  inner  lamina  of  the  parietes 
cancellated.  Scutum  finely  striated  longitudinally.  Tergum 
with  the  longitudinal  furrow  shallow  and  open;  basal  margin 
on  both  sides  sloping  towards  the  spur. 

Hob, — West  Coast  of  South  America.    Mas.  Coming. 

General  ^pp^araitce.-— Shell  conical,  with  a  large,  rhomboidal  orifice; 
walls  rather  thin,  coloured,  together  with  the  radii  and  operculum,  dark 
purplish-brown ;  sheath  nearly  colourless.  Walls  smooth,  slightly 
irregular,  very  finely  striated  longitudinally.  Basal  diameter  of  largest 
specimen  * 8  of  an  inch. 

Opercular  Valves,  unusually  smooth,  that  is  without  prominent 
growth-ridges.  Scuta,  finely  striated  longitudinally,  with  the  sharp 
strise  closely  approximate.  The  teeth  on  the  occludent  margin  are  sharp, 
and  stand  some  way  apart  from  each  other.  Internally,  the  whole 
surface  is  remarkably  flat  and  smooths  the  articular  ridge  is  of  mode- 
rate breadth,  and  slightly  refiexed  :  there  is  no  adductor  ridge,  and  the 
oval  depression  for  the  lateral  depressor  muscle  is  extremely  slight. 
Terga,  with  the  longitudinal  furrow  very  slight ;  the  bottom  of  this 
furrow  is  feebly  striated  longitudinally,  and  there  is  a  trace  of  a  fine, 
rounded  ridge  on  the  scutal  margin,  as  in  B.  decorus.  The  basal  margin 
slopes  on  both  sides  towards  the  spur,  which  is  of  moderate  length  and 
breadth,  with  its  lower  end  truncated  and  parallel  to  the  carino-basal 
margin ;  the  spur  stands  at  about  once  and  a  half  its  own  width  from 
the  basi-scutal  angle.  Internally,  the  valve  is  hned  by  very  dark, 
purplish-brown  cdHum ;  the  articular  ridge  is  prominent ;  in  the  upper 
part  of  the  valve,  parallel  to  the  articular  ridge,  there  are  two  or  three 
feeble  ridges ;  there  are  no  crests  for  the  ter^  depressores.    , 

The  Parietes,  though  moderately  thick,  yet  are  light  and  fragile ;  the 
denticuli  at  the  bases  of  the  longitudinal  septa  are  prominent,  and  those 
on  the  adjoining  septa  are  united  together,  making  a  net-work  (PI.  2, 
fig.  7  d),  but  the  interspaces  between  them  are  not  filled  up  by  solid 
calcareous  matter  (as  is  the  case  with  every  other  species  of  the  genus), 
but  are  only  crossed  at  successive  levels  by  fine  transverse  calcareous 
septa;  the  internal  lamina  thus  becoming  cancellated,  and,  though 
thick,  fragile.  Hence,  in  a  transverse  section  of  the  parietes,  the 
ordinary  parietal  tubes  or  pores  are  seen  to  be  lined  on  their  inner  sides 
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by  Are  or  six  rows  of  very  minute  pores.  I  have  not  seen  any  other 
instance  of  this  structure.  The  internal  lamina  is  ribbed,  as  usual^  on 
its  inner  surface,  by  the  projection  of  the  longitudinal  septa.  The  ordi- 
nary parietal  tubes  are  open,  to  nearly  the  summit  of  the  shell.  The 
radii  are  rather  thin,  and  unusually  fragile ;  their  summits  are  parallel 
to  the  basis :  their  septa,  as  seen  on  the  sutural  edges,  are  extremely 
thin  and  denticulated  on  both  their  upper  and  lower  surfaces,  on  the 
side  towards  the  internal  lamina :  towards  the  external  lamina,  the 
septa  are  simple,  and  the  small  square  pores  thus  formed,  are  open  or 
not  filled  up.  The  al€e  have  their  summits  extremely  oblique,  being 
added  to  very  little  during  the  diametric  growth  of  the  shell ;  the  nar- 
row margin,  however,  which  is  thus  added,  is  coloured  red,  the  rest  of 
the  sheath  being  nearly  colourless :  the  sutural  edges  of  the  alee  are 
smooth.  The  basis  has  a  thick,  underlying,  finely  cancellated  layer  of 
sheH. 

AnimaVs  body  unknown. 

A  young  specimen,  '2  of  an  inch  in  basal  diameter,  differed  from  the 
above  in  being  of  a  much  paler  purplish-brown.  This  species  is  distinct 
from  all  its  congeners,  in  its  peculiar  colour,  and  likewise  in  the  struc- 
ture of  the  inner  lamina  of  the  parietes.  As  already  stated,  it  comes 
nearer  to  B,  decorus  than  to  any  other  species. 


8.  Balanus  Ajax.     pi.  3,  fig.  1  a — 1  d. 

Balanus  tintinnabulum   {par.)     Chenu.    lUust.   Ck)ncb.,  Tab.  2, 

fig.  8. 

Shell  fflobulO'Conicaly  often  elongated  in  the  roatro-carinal 
axis y  pale  pinky  smooth,  extremely  massive :  parietal  pores, 
close  to  the  basal  margin,  circular  and  very  small.  Scutum 
with  the  articidar  ridge  broad  and  reflexed. 

Uab. —  Philippine  Archipelago,  attached  to  Millepora  complanata,  Mus. 
Cuming.    Mas.  Brit,  and  Stutchbury. 

General  Appearance. — Shell  globulo-convex,  sometimes  much  elon- 
gated in  its  rostro-carinal  axis ;  smooth ;  walls  excessively  strong, 
massive,  and  heavy.  Orifice  oval,  rather  small  in  proportion  to  the  size 
of  shell,  this  being  chiefly  due  to  the  infolding  of  the  upper  part  of  the 
rostral  compartment.  Parietes  pale  pink,  feebly  tinted  with  purple :  radii 
either  paler,  or  tinted  of  a  bright  chesnut-brown :  sheath  rich  purplish 
chesnut-brown.  Basal  diameter  of  the  largest  specimen  nearly  3^  of  an 
inch ;  height  2^ :  another  specimen  had  a  basal  longitudinal  diameter  of 
2*9  of  an  inch,  and  a  transverse  diameter  of  only  1*6 ;  this  great  dif- 
ference in  the  two  diameters  being  caused  by  the  prolongation  of  the 
basal  portion  of  the  rostrum  in  the  line  of  the  branch  of  the  Millepora, 
to  which  the  shell  had  adhered ;  the  height  of  this  same  specimen  was 
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1*5  ;  and  the  diameter  of  the  orifice,  hoth  tranaversely  and  longitudi- 
nally, *75  of  an  inch. 

SeutOy  hroad,  feehly  tinted  with  pink  ;  exterior  8ur£ftce  rough,  with 
sharp  hood-formed  projections,  arranged  in  straight  lines  radiating  from 
the  apex ;  an  inflected  portion  of  the  valve  along  the  tergal  margin  is 
not  roughened.  Internally  (PI.  3,  fig.  1  cT),  the  articular  ridge  is 
hroad  and  reflexed.  An  adductor  ridge  can  hardly  be  said  to  exist, 
but  a  slight  prominence  borders  the  gentle  hollow  in  which  the  lateral 
depressor  muscle  is  attached.  The  basal  margin,  on  its  inner  face,  is 
slightly  toothed.  Tergum  white,  with  the  narrow  part  of  the  valve,  on 
the  scutal  side  of  the  8pur,^rough  with  the  little  projecting  hoods,  like 
those  on  tbe  scutum ;  the  other  and  larger  half  is  smooth :  spur  rather 
long,  narrow,  placed  at  twice  its  own  width  from  the  basi-scutal  angle ; 
on  the  carinal  side,  about  half  of  the  basal  margin  slopes  down  towards 
the  spur.  The  longitudinal  furrow  is  either  quite  or  nearly  closed. 
Internally,  the  spur  is  produced  upwards  on  the  valve,  as  a  promi- 
nence :  the  articular  ridge  is  not  very  prominent.  There  are  no  crests 
for  the  tergal  depressor  muscle. 

Altogether  the  opercular  valves  strikingly  resemble  those  of  B,  tin- 
tinnabulum,  but  all  the  characters  above  mentioned  have  not  been 
observed  in  any  one  variety  of  this  species ;  perhaps  var.  coccopoma 
comes  nearest,  both  in  the  external  appearance  of  the  shell  and  in 
the  structure  of  the  opercular  valves,  to  B,  Ajax, 

The  Compartments  are  remarkably  compact  and  solid ;  the  parietal 
tubes  are  cylindrical  and  quite  minute  even  close  to  the  basis ;  they 
extend,  however,  nearly  up  to  the  top  of  the  shell ;  the  parietal  septa 
at  the  basis  are  thick,  and  with  blunt  denticuli ;  the  thickness  of  the 
walls  in  the  upper  part  of  the  shell  is  excessive ;  in  the  lower  part,  it 
is  also  unusually  great,  owing  to  the  thickness  of  the  inner  lamina, 
and  hence  the  ribs,  generally  formed  by  the  projection  of  the  longi- 
tudinal septa  on  the  inner  lamina,  are  here  visible  only  close  to  the 
basis.  The  radii  are  rather  wide ;  their  summits  are  parallel  to  the 
basis ;  the  septa  on  their  sutural  edges  are  thin,  straight,  and  closely 
approximate,  and  most  symmetrically  furnished  with  little  denticuli  of 
equal  sizes  on  both  sides  :  the  interspaces  are  nearly  filled  up  solidly, 
but  with  some  pores  still  left  open.  In  the  upper  part  of  the  shell, 
the  radii,  like  the  walls,  are  of  extraordinary  thickness :  the  septa  are 
transverse  and  horizontal,  as  seen  externally  by  slight  variations  in  the 
colour  of  the  radii;  internally,  as  seen  in  a  vertical  section  of  the 
shell,  the  septa  dip  inwards  at  an  angle  of  above  45^.  The  alte  are  thin, 
and  have  their  summits  oblique :  their  sutural  edges  are  smooth.  The 
pores  in  the  basis  are  crossed  by  numerous  transverse  septa,  and  there 
is  an  underlying  cancellated  layer :  the  internal  surface  is  very  smooth. 

AnimaVi  body  unknown. 

The  strength  of  this  Balanus  is  truly  remarkable ;  and  when,  by 
repeated  blows,  a  specimen  which  I  was  examining  at  last  yielded,  the 
radii  broke  sooner  than  separate  at  their  sutures.  In  most  of  its 
characters,  this  species  approaches  B,  iintinnabulum,  and  I  believe  has 
been  included  by  Chenu  as  one  of  its  varieties ;  but  it  comes  almost 
equally  near  to  B.  stultus,  to  which  it  is  much  more  closely  allied  in 
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its  habit  of  being  attached  to  Millepone.  By  a  close  and  UDbroken 
chain  of  affinities,  B,  Ajeue,  through  B,  stultuM^  is  connected  with 
B,  ealceolua  and  its  allies  in  section  (B),  which  live  attached  to 
Gorgonise.  Some  of  the  specimens  of  B,  Ajax,  are  almost  as  much 
elongated  in  their  rostro-carinal  axis,  as  are  the  species  in  section  (B) ; 
and  there  is  an  affinity  in  the  same  direction  in  the  smallneis  of  the 
pores  in  the  radii  of  B,  djax :  indeed,  had  the  basis  in  this  species 
been  generally  more  boat-  or  cup-formed,  I  should  hare  placed  it  as 
the  first  species  in  section  (B),  instead  of,  as  at  present,  the  last  species 
in  section  (A).  The  intermediateness  of  the  characters  of  B,  Ajax  has 
been  one  chief  cause  why  I  have  rejected  the  genus  Conopea,  which 
was  instituted  by  Say  for  the  species  lifing  attached  to  Gorgoniee. 


Section  b. 


Parietes  and  basis  sometimes  permeated  by  pores,  some- 
tifnes  not ;  radii  not  permeated  by  pores :  sheU  elongated  in 
its  rostrO'Carinal  ascis:  basis  boat-shaped:  attached  to  Gor-- 
goni(B  and  Millepora, 


9.  Balanus  stultus.     PL  3,  fig.  2  a — 2  d, 

m 

Parietes  and  base  porose :  shell  white,  or  faintly  tinged 
with  purple.  Scutum  with  the  basal  inargin  protuberant  in 
the  middle.  Tergum  with  the  longitudinal  furrow  closed  in 
the  upper  part :  spur  not  closely  adjoining  the  basi-scutal 
angle. 

Uab. — Attached  to  MiUeporaB,  Singapore,  Mas.  Cuming.  West  Indies,* 
Mus.  Brit. — Mas.  Stutchbury. 

I  have  considerable  doubts  whether  it  would  not  have 
been  more  correct  to  have  placed  this  species  in  the  last 
section,  instead  of  where  it  now  stands ;  it  certainly  is  more 

♦  This  specimen  in  tlie  British  Museum  was  purchased  at  the  sale  of  the 
Elev.  L.  Guilding's  collection,  and  therefore  it  is  not  certain  that  this  habitat 
is  correct ;  but  as  it  was  sold  in  the  same  lot  with  a  Girripede  certainly  West 
Indian,  and  as  the  main  collection  was  made  in  the  West  Indies,  this  habitat 
may,  I  think,  be  trusted. 
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closely  allied  to  B.  Ajax^  especially  in  its  operculum,  than  to 
the  follomng  species;  yet  the  fact  of  the  radii  not  being  per- 
meated by  pores  does  not  permit  of  its  admission  into  the 
last  section ;  and  both  in  habits  and  structure  it  undoubtedly 
comes  very  near  to  the  following  species.  Those  varieties 
which  are  not  much  elongated,  and  which  have  the  basis 
nearly  flat,  would  certainly,  if  considered  by  themselves 
alone,  not  have  gained  admission  into  our  present  section. 

General  Jppearance, — Shell  conical,  somewhat  globular,  more  or 
less  elongated  in  the  rostro-carinal  axis,  owing  to  the  basal  production 
of  the  rostrum.  Orifice,  rather  small,  entire,  oral,  pointed  at  the 
carinal  end.  Radii  moderately  broad,  with  their  summits  parallel  to 
the  basis.  Colour  dirty  white,  often  faintly  tinged  with  purple ; 
sheath,  pale  purplish-blue.  Surface  extremely  smooth;  the  parietes 
are  generally  covered  (as  viewed  through  a  lens)  by  a  very  thin,  yel- 
lowish epidermis,  giving  to  the  whole  a  glistening,  granular  aspect : 
the  radii  are  generally  destitute  of  this  epidermis,  and  are  therefore  of  a 
dead  white.  The  basis  is  concave,  and  sometimes  deeply  cup-formed ; 
it  is,  however,  not  symmetrical ;  sometimes  it  is  flat.  Basal  diameter 
of  largest  specimen,  including  the  basis  itself,  1*5  of  an  inch  in  the 
longitudinal  axis ;  transverse  diameter,  1  inch ;  the  inequality  in  the 
length  of  the  two  diameters  is  rarely  so  great  as  in  this  unusually  large 
specimen. 

Scuta,  externally  very  convex,  with  the  growth-ridges  extremely 
prominent ;  basal  margin  sinuous,  the  middle  portion  being  prominent; 
this  is  best  seen  in  young  spet;imens  (PI.  3,  fig.  2d).  iDlemally,  the 
articular  ridge  is  broad  and  refiexed.  The  adductor  ridge  in  the  upper 
part  is  almost  confluent  with  the  articular  ridge ;  it  runs  down  to  the  most 
prominent  point  of  the  basal  margin  ;  in  young  specimens  it  is  sharp  and 
prominent ;  in  old  specimens  it  is  very  blunt  and  little  prominent.  There 
is  a  rather  deep  hollow  for  the  lateral  depressor  muscle.  In  young 
specimens  there  is  a  small,  depending,  blunt  tooth  at  the  basi-tergtu 
angle,  which  helps  to  make  the  basal  margin  more  deeply  ainuous. 

Terffa,  with  the  longitudinal  furrow  closed,  except  on  the  spur  itself, 
where  it  is  open.  The  spur  is  moderately  long  and  broad,  but  varies 
in  breadth ;  it  is  placed  at  rather  less  than  its  own  width  from  the 
basi*8cutal  angle ;  its  lower  end  is  obliquely  rounded  ;  the  basal  margin 
on  the  opposite  sides  of  the  spur,  together  form  a  nearly  straight  line. 
The  whole  valve  is  rather  broad.  The  crests  for  the  tergal  depressores 
are  barely  developed. 

The  Compartments  have  rather  large  parietal  tubes ;  the  septa  are 
coarsely  denticulated  at  their  bases ;  the  internal  lamina  is  smooth,  ex- 
cept close  to  the  basis.  The  radii  have  their  summits  parallel  tothe  basis ; 
their  sutural  edges  are  formed  of  rather  thick  septa,  which  stand  at  an 
unusual  distance  apart  from  each  other,  and  have  perfectly  symmetrical, 
minute  denticuli  on  each  side.  The  interspaces  between  the  septa  are 
filled  up  solidly  to  within  a  short  distance  of  the  surface  ;  but  yet  not  so 
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completely  as  in  the  following  species,  and  as  in  those  in  the  sno- 
ceeding  sections  of  the  genus ;  this  is  what  might  have  been  expected 
from  the  close  affinity  of  B.  stultua  to  B.  j^;ax,  in  which  latter  the 
radii  are  still  permeated  by  pores,  though  smaller  than  is  general  in  the 
species  of  our  first  section  (A).  The  ala  have  their  summits  extremely 
oblique,  and  their  sutural  edges,  I  beliere,  smooth.  Bom  porose, 
with  an  underlying,  finely-cancellated  layer. 

Mouth  :  labrum  with  six  small  teeth  ;  mandibles  with  the  3d  tooth 
blunt ;  the  4th  minute,  and  the  5th  almost  confluent  with  the  inferior 
angle.  Maxillae  with  the  edge  straight  and  simple.  Cirri  partly  de- 
stroyed ;  on  each  segment  of  the  sixth  pair  there  were  five  pairs  of  spines. 


10.  Balanus  calceolus.     pi.  3,  fig.  9  a — 3^. 

Balanus  calceolus  kebatophtto  involutus  (?)     Ellis.    Phil. 

Trans ,  vol.  60  (1768).  Tab.  34,  fig.  19. 
Lepas  calceolus  (?)  Pallas,  Elench.  Zooph.,  p.  198,  (sine  descript) 

(1766). 
CoNOFEA  OVATA  (?)    /.  E,  Gray.    Annals  of  Philosophy,  vol.  x,  1836. 

Parietes  and  basis  porose.  Scutum  with  the  pit  for  the 
lateral  depressor  muscle  small  and  deep. 

Hah, — ^Attached  to  Gorgonia;,  West  Coast  of  Afirica.  Tubiooreen,  near 
Madras,  (Dr.  Johnston),  associated  with  B,  navieula.  Mediterranean  (?).  Mas. 
Brit.,  Cuming,  Stutclibury. 

Fossil.  Coralline  Crag ;  Mus.  S.  Wood. 

I  must  premise,  with  respect  to  the  nomenclature  of  this 
and  the  three  following  quite  distinct  species,  that  in  the 
published  descriptions  no  allusion  is  made  to  any  one  of 
the  characters  by  which  alone  they  can  be  distinguished : 
hence  I  have  been  guided  by  geographical  probabilities  in 
assigning  the  specific  name  of  calceolus  to  the  present 
species,  as  Ellis's  specimens  came  from  the  Mediterranean ; 
and  that  of  galeatus  to  the  North  American  and  West 
Indian  specimens,  as  Linnaeus'  original  specimens  (accord- 
ing to  a  statement  by  Spengler)  came  from  the  West 
Indies.  I  have  assigned  new  names  to  the  two  remain- 
ing East  Indian  species.  I  may  here  add  that  Spengler 
<'Skrifter  af  Naturhist.'  I  B,  tab.  6,  fig.  3,  1790)  has 
described,  under  the  name  of  B,  cassis,  an  allied  form 
attached    to    the    Gorgonia  placomus  from    the    seas    of 
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Norway ;  but  I  do  not  believe  that  it  is  the  same  with  our 
present  species. 

General  Appearance. — The  degree  of  elongation  of  the  shell  in  its 
rostro-carinal  axis  varies  considerably  (3  a,  3  b):  the  elongation  is  due 
to  the  production  of  the  rostrum  and  of  the  corresponding  end  of  the 
basal  cup.  These  two  portions  of  the  shell  always  form  together  an 
angle,  and  sometimes  an  acute  angle,  whereas  in  all  the  many  specimens 
which  I  have  seen,  the  carina  and  the  carinal  end  (or  heel)  of  the  basis 
together  form  a  straight  line ;  yet  I  should  not  be  surprised  if  this  end 
of  the  shell  was  sometimes  produced.  The  surface  of  the  shell  is 
smooth,  or  sometimes  marked  with  very  minute  projecting  points :  it  is 
almost  always  covered  by  the  horny  bark  of  the  Gorgonia.  The  colour 
is  either  dull  purplish-red  or  dull  purple,  with  obscure  longitudinal 
stripes,  and  often  more  or  less  transversely  banded  with  white.  The 
rostrum  is  either  white  or  very  feebly  tinted,  being  always  paler  than 
the  rest  of  the  shell :  the  radii  are  usually  paler  than  the  parietes,  and 
are  sometimes  white :  the  carinal  end  of  the  basal  cup  is  tinted  of  the 
same  colour  with,  but  rather  paler  than,  the  compartments.  The  orifice 
is  rather  small  compared  to  the  shell,  and  nearly  heart-shaped.  The 
carino-lateral  compartments  are  about  one-third  of  the  width  of  the 
lateral  compartments.  The  shell  is  very  strong,  and  the  sutures  resist 
the  action  of  boiling  caustic  potash.  The  largest  specimen  which  I 
have  seen  was  '7  of  an  inch  in  extreme  length,  and  under  '25  in  ex- 
treme breadth. 

Structure  of  the  shell  and  bona, — The  parietes  are  permeated  by 
quite  distinct  pores, — a  character  sufficient  by  itself  to  separate  this 
n*om  the  following  species ;  the  longitudinal  septa  forming  the  tubes 
are  slightly  denticulated  at  their  bases.  The  radii  have  their  summits 
quite  square,  extending  from  apex  to  apex  of  the  adjoining  compart- 
ments. The  alee  have  oblique  summits.  The  sutural  edges  of  the 
radii  have  approximate  septa,  which  are  obscurely  denticulated :  the 
interspaces  are  filled  up  solidly,  so  that  the  radii  are  not  porose.  The 
basis  is  distinctly  porose,  by  which  this  species  can  be  distinguished 
from  B,  navicula  and  cymbi/ormis.  The  basis  has  a  deep  furrow  on 
the  under  side,  from  clasping  the  thin  homy  axis  of  the  Gorgonia :  the 
basal  point  of  the  rostrum  is  also  notched  f^om  the  same  cause,  and, 
as  a  consequence,  its  upper  surface  becomes  slightly  furrowed  along  its 
whole  length. 

The  Scuta  have  an  articular  ridge  but  moderately  prominent,  and 
only  slightly  reflexed ;  the  basi-tergal  corner  is  rounded  ofif;  there  is 
no  adductor  ridge ;  there  is  a  small,  rather  deep,  distinct  pit  for  the 
lateral  depressor  muscle.  Terga  ;  externally  the  surface  is  considerably 
depressed  in  the  line  of  the  spur.  The  spur  is  between  half  and  one- 
third  of  the  width  of  the  valve :  its  lower  end  is  square  and  truncated, 
or  in  some  degree  rounded ;  it  is  sometimes  (3  e)  dentated  with  a  few, 
minute,  sharp  teeth.  The  articular  ndge  is  but  slightly  developed ; 
the  crests  for  the  depressor  muscle  are  very  feeble. 

AnimaFs  body  unknown. 
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11.  Balanus  oalbatus.   pi.  3,  fig.  4  a — 4  c. 

Lepas  gale  ATA  (?)    lAnfugus,    Mantissa  altera  Holmi»,  1771. 
CoNOFEA ELONOATA.    Say*    Joumal of  Acad.  Nat.  Sci.  Philadelphia, 
Tol.  ii,  part  2,  p.  323, 1822. 

Parietes  notporoae  ;  basis  porose,  Tergum^  vnth  the  apex 
square^  caused  by  the  great  development  of  the  articular  ridffe. 

Hub. — CharlestowD,  South  Carolina ;  Florida ;  West  Indies ;  Central  America ; 
attached  to  Gorgonis ;  Mas.  Brit.,  Agassiz,  Cuming,  Stutchbury. 

General  Appearance. — ^This  and  the  two  following  species  come  so 
close  in  general  appearance  to  the  last,  that  it  will  be  quite  superfluous 
to  do  more  than  describe  the  few  points  of  difference.  The  shell  and 
basis  are  generally  quite  as  much  elongated  as  in  the  last  species,  and 
sometimes  much  more  so,  owing  to  the  carinal  end  (fig.  4  a),  with  the 
corresponding  portion  of  the  basal  cup,  being  produced  like  the  rostral 
end,  into  a  flattened,  sharp  point :  I  have  seen  a  specimen  in  this  state 
'9  of  an  inch  in  length,  and  only  '25  in  breadth  m  the  broadest  part. 
In  many  specimens,  however,  the  shape  is  exactly  as  in  B.  ealeeolus ; 
but  the  rostrum  seems  less  usually  furrowed  from  clasping  the  stem  of 
the  Gorgonia.  The  colour  is  paler,  pinker,  and  more  distinctly  striped 
longitudinally  than  in  B,  ecUceolus ;  I  have,  however,  seen  some  not- 
striped,  purple  specimens  (and  one  transversely  freckled  with  white) 
from  the  West  Indies.  The  parietes  are  strongly-ribbed  internally,  and 
are  not  permeated  by  pores.  The  radii  have  their  sutural  edges  crenated. 
The  basal  cup  is  permeated  by  pores. 

The  Scutum  differs  from  that  in  the  last  species,  only  in  the  pit  for 
the  lateral  depressor  muscle,  being  much  shallower,  and  less  defined, 
and  in  the  apex  being  truncated.  The  Tergum  is  remarkable  from  its 
broad,  square,  truncated  summit,  which  underlies  the  whole  broad  apex 
of  the  scutum :  the  square  summit  of  the  tergum  is  formed  by  a  great 
and  peculiar  development  of  the  uppermost  part  of  the  articular  ridge. 
The  spur  is  a  little  narrower  than  in  B,  calceolua. 

Mouth :  on  the  crest  of  the  labrum  there  are  two  teeth  on  each  side 
of  the  central  notch.  The  mandibles  have  five  teeth,  of  which  the  two 
lower  are  very  small.  The  maxillae  show  a  trace  of  a  notch  under  the 
upper  large  pair  of  spines ;  near  the  inferior  angle  there  are  two  long 
spines.  Cirri :  in  the  first  pair,  one  ramus  is  nearly  twice  as  long  as 
the  other :  the  segments  are  not  very  protuberant.  There  is  a  sharp 
point  at  the  dorsal  basis  of  the  penis.  The  brancluee  are  of  moderate 
size,  and  plicated  on  one  side. 

*  If  I  have  assigned  the  specific  title  oi  galeaim  to  the  wrong  species,  yet 
Say's  name  of  elongatus  ought  not  strictly  to  be  admitted;  as  the  Lepaa 
elongata  of  Gmelin  is  a  Balanus, — probably  a  variety  of  Balanus  crenatut,  I 
may  add,  that  as  the  Lepas  galeata  of  Scliroter  ('Eiulcituug  in  die  Conch.'  fto.), 
was  attached  to  a  Gorgonia  from  the  East  Indies,  it  cannot  be  our  present  species, 
but  probably  is  one  of  the  three  other  allied  species,  which  all  occur  in  India. 
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12.  Balanus  CYMBiPORMis.     PL  3,  fig.  ba,  bd, 

Parietes  and  basis  not  porose.  Scutum  and  Tergum  with 
very  small  articular  ridges.  Tergum  broad ^  almost  equi- 
lateral. 

Hah, — Attached  to  a  Gorgonia,  Tubicoreeo,  near  Madras,  (Dr.  Johnston). 
Hab.  unknown,  Mas.  Cuming. 

General  Appearance, — I  have  seen  only  two  apecimens,  kindly  sent 
me  by  Dr.  Johnston,  and  a  single  specimen  in  Mr.  Ca wing's  collection. 
Id  moat  points  tbis  species  agrees  witb  tbe  two  last  spikes.  The  shell 
(excepting  the  rostrum),  and  even  the  opercular  ralves  in  Mr.  Cuming's 
specimen  were  of  a  very  fine  purplish-red ;  in  the  other  specimens 
they  were  feebly  tinted  purple.  The  parietes  are  strongly  ribbed  in- 
teroally,  and  are  not  permeated  by  pores.  The  basal  cup  is  not  porose, 
but  its  inner  surface  is  ribbed  in  lines  radiating  from  the  centre,  and  in 
both  these  respects  this  species  differs  from  the  two  foregoing.  The 
Radii  are  rather  narrow ;  they  are  paler  coloured  than  the  parietes ; 
they  have  their  sutund  edges  plainly  crenated.  The  alee  have  ex- 
tremely obUque  summits ;  the  narrow  rim  added  during  the  diametric 
growth  of  the  shell  is  white,  the  rest  of  the  sheath  being,  in  Mr.  Cuming's 
specimen,  finely  coloured  like  the  parietes.  Basal  diameter  of  the 
longer  axis  of  the  largest  specimen,  *4  of  an  inch. 

Scutum,  rather  narrow,  with  the  basi-tergal  corner  much  rounded 
off;  externally  the  lines  of  growth  are  little  prominent.  Internally, 
the  articular  ridge  is  extremely  little  developed,  and  not  at  all  reflexed ; 
there  is  no  adductor  ridge ;  there  is  a  minute  pit  for  the  lateral  de- 
pressor muscle,  placed  idmost  on  the  edge  of  the  valve.  The  Terffum 
18  broad,  forming  (the  spur  being  excepted)  an  almost  equilateral  tri- 
angle. The  articular  ridge  is  remarkably  little  prominent,  and  placed 
close  to  the  scutal  margin.  The  spur  is  nearly  half  as  broad  as  the 
valve,  with  its  extremity  or  basal  margin  in  one  case  obliquely  trun- 
cated, and  in  another  case  nearly  square. 

JnisnaTs  body  unknown. 


13.  Balanus  navicula.     PL  3,  fig.  6  a — 6  d. 

Parietes  and  basis  not  porose :  carino-lateral  compart^ 
ments  very  narrow,  and  of  nearly  the  same  width  from  top  to 
bottom:  radii  with  their  sutural  edges  smooth.  Scutum 
externally  striated  longitudinally, 

Hab. — Attached  to  Gorgonite,  Tubicorcen,  Madras  (associated  with  B.  eai- 
eeolMs),  Dr.  Johnston.     Uab.  unknown,  Mus.  firit.  and  Darwin. 
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This  is  a  very  distinct  form,  though  nearer  to  the 
foregoing  than  to  the  other  species.  Its  separation  from 
the  sub-genus  Acasta  is  quite  artificial;  its  affinity  to  this 
sub-genus  is  shown  by  its  weaker  shell,  non-porose  parietes 
and  basis ;  by  the  radii  having  their  sutural  edges  smooth, 
and  their  summits  not  quite  square ;  by  the  carino-lateral 
compartments  being  very  narrow ;  by  the  less  elongated 
basis,  not  furrowed,  from  not  clasping  the  branches  of  the 
Gorgonia ;  and  by  the  longitudinally  striated  scuta ;  never- 
theless, from  the  similar  habits,  and  from  the  graduated 
structure  in  the  five  foregoing  species,  it  cannot  be  removed 
out  of  the  genus  Balanus.  I  have  seen  three  sets  of  speci- 
mens of  this  species. 

General  Appearance, — Shell,  sometimes  with  the  rostrum,  and  some- 
times with  the  carina,  and  corresponding  portions  of  the  basal  cup, 
elongated ;  but  not,  apparently,  to  so  great  a  degree  as  in  the  foregoing 
species ;  basis  not  furrowed,  from  not  clasping  the  branches  of  the 
Gorgonia.  Colour  pale  blueish-purple,  with  the  radii  whiter.  The 
surface  is  studded  with  small  calcareous  points.  The  carino-lateral 
compartments  are  very  narrow,  not  more  than  one  tenth  of  the  width 
of  the  lateral  compartments ;  they  are,  moreover,  scarcely  wider  at  the 
base  than  at  the  summit.  The  summits  of  the  radii  are,  apparently,  a 
little  oblique,  or  at  least  not  so  square  as  in  the  foregoing  species. 
The  shell  is  not  nearly  so  strong  as  in  the  last  three  species ;  and  the 
compartments  separate  by  gentle  force,  and  from  the  action  of  caustic 
potash.     The  largest  specimen  was  *4  of  an  inch  in  basal  diameter. 

Internally,  the  parietes  are  not  very  strongly  ribbed,  or  they  are 
almost  smooth,  and  there  are  no  pores.  The  basis  is  concave  and 
smooth  within,  and  is  not  porose.  The  sutural  edges  of  the  radii  are 
quite  smooth,  or  sometimes  they  exhibit,  in  the  lower  part,  mere  traces 
of  septa, — a  character  by  itself  sufficient  to  separate  this  from  the 
foregoing  species.  Tlie  alee  have  oblique  summits,  and  the  rather  narrow 
portion  added  during  the  diametric  growth  of  the  shell,  is  white. 

The  Scutum,  externally  (6  d),  has  raised  striee,  radiating  from  the 
apex ;  valve  rather  thick ;  internally,  the  articular  ridge  is  but  slightly 
prominent,  and  its  lower  end  is  rounded  o£f :  the  depression  for  the 
lateral  depressor  muscle  is  slight;  between  this  depression  and  that 
for  the  adductor  muscle,  the  surface  of  the  valve  is  prominent. 
Terffum,  somewhat  beaked ;  externally,  the  surface  is  depressed  in  the 
line  of  the  spur :  the  carino-basal  margin  slopes  towards  the  spur. 

AnimaVs  body  unknown. 
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Section  c. 

Parietes  and  basis  permeated    by  pores.      Radii   not 
permeated  by  pores. 


14,  Balanus  teigonus.     PI.  3,  fig.  la — 7/ 

Parietes   ribbed^   7nottled  purplish-red;    orifice    broad^ 
trigonal^  hardly  toothed.   Scutum  thick,  with  from  one  to  siw 
lonyitudinal  rows  of  little  pits.    Tergum  without  a  longitudinal 
furrow ;  spur  truncated,  fully  one  third  of  width  of  valve. 

Hob, — Java;  East-Indian  Archipelago ^  Peru;  West  Columbia;  California; 
Sidney ;  New  2iealand.    Mus.  Brit.,  Cnming,  Stutchbury,  Dunker,  &c. 

General  Appearance. — Shell  conical,  generally  depressed ;  orifice 
broad,  triangular,  almost  equilateral ;  walls  coloured  or  only  mottled 
with  purplish-pink,  having  either  irregularly  branching,  or  regular, 
longitudinal  ribs,  which  are  generally  white.  The  radii  are  pale  pink, 
or  nearly  white :  the  opercular  valves  have  either  their  upper  parts,  or 
nearly  their  whole  surface,  clouded  with  pinkish-purple :  the  epidermis 
is  not  persistent:  the  walls  are  moderately  strong:  the  largest  spe- 
cimen was  one  inch,  but  generally  full-grown  specimens  are  about  half 
an  inch  in  basal  diameter. 

The  Scuta  have  the  lines  of  growth  highly  prominent.  From  one 
to  five  or  six  rows  (7  b,  7  c)  of  nearly  circular,  or  transversely  oblong, 
deep  pits,  extend  down  the  middle  of  the  valve ;  rarely  there  is  not 
even  one  row ;  in  this  latter  case,  the  valve  is  not  striated  longi- 
tudinally. These  little  pits  are  caused  by  one  or  more  deep  lon- 
gitudioiJ  fiuTows,  crossed  by  the  lines,  or  rather  ridges,  of  growth. 
In  the  same  group  of  specimens,  I  have  seen  individuals  with  three, 
five,  and  six  rows ;  and  even  a  few  specimens  with  only  one  row,  or 
none  at  all.  The  outline  of  the  valve  is  elongated,  with  the  apex 
slightly  reflexed:  the  inner  surface  is  protuberant,  sometimes  to  a 
remarkable,  but  variable  degree.  The  articular  ridge  is  not  very  pro- 
minent, but  it  extends  fully  half-way  down  the  valve,  and  generally 
ends  in  a  small  free  point.  There  is  a  short  adductor  ridge,  and  a 
deep  narrow  pit  or  cleft  for  the  lateral-depressor  muscle.  Terga,  ex- 
ternally smooth,  flat,  with  scarcely  a  trace  of  a  longitudinal  furrow ; 
spur  broad  (7  e,  7/)»  varying  from  half  to  one  third  of  the  width  of 
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ibe  iftlTF.  vtUi  the  rod  trntmltd,  ■iinatnl  tHhrt  n 
th»  bui-Mmtkl  ftnglr.     The  mat*  far  tile  il«itnuor  a 
ntoly  well  dcTclnptH). 

CtrnptirlmmU. — Tbc  pArietn]  tnbr*  vr,  in  lltdr  upper  pait^  SUm 
up  «olidlj,  Kilhoiil  fraiitvfrvr  ■fi>I',  Tbr  rnJii  (if^nmllv  lute  ihrirl 
■iimmtta  ilijtlitly  ot>li[)ue,  anil  ifii*  i>  almoM  nlwavD  ihr  e^t  witfe  V 
ibc  nitii  of  tli«  riMlnim  ;  ihr  tiUirr  rmlii  uninctimr*  ritriii)  frnin  tip  la  I 
ttpof  thi'parietci,  nnil  an  panllrl  tii  Ihr  liiuia  ;  nirrl;r '')<' '"■'ii  ar*  ci 
*ideniblf  ublic|ue.  Tliv  *rpla  nt  the  mdii  are  Trnr  iibaourrlj  dn 
cuUlcd,  aud  the  int^ripace*  b^twrrn  ll>i-m  trv  filled  np  aobdly.  Thai 
kIif  havr  tbrir  (utural  nlgr*  tliiii  and  aiiioolh.  i 

Moulh. — Labrum  witli  ihm  Irrth  clniw  toptli«r  on  r»rh  aid*  of  iW  ' 
rrntral  nolrli :  mandibln  with  four  [«r(h,  the  futirtli  being  amall.  tha 
fiDh  riiber  abacut  or  acarceljr  diatinguiaUable  from  thr  mfenor  aBglei 
nisiiflw  wiiliout  auy  noteb,  with  tbc  two  lower  apine*  rmtber  longw 
than  the  others.  Cirri :  in  the  (trot  jtair,  one  ramua  ia  odI;  kslf  tbt 
length  of  tbe  olLer ;  in  the  Mcnud  pair,  bulb  rami  are  abort  and  about 
Bqual  in  lenelh  ;  in  the  pnalerior  pnira,  tlir  argmenta,  which  ar*  not 
prulnberaiit.  Mar  four  paira  of  apinea,  of  which  llie  tbm  tower  pain 
are  abort. 

This  species  is  widely -ilifitrihuteH,  and  where  Tound  aeemi 
to  bo  common.     It  is  geufrnlly  attached  to  shells  ufmol- 
lusca,  but  1  have  seen   it  also  attached  to  wood.     I  have 
round  it  nssociated  witli  B.  tintinnahulKm,  var.  concimmma,  , 
ami  eorcopoma,  vritli  It.  pai/laaa,  improvitux  and  amphitrUe^  | 
and  with  Klitiiiitu  modeatu*. 

Young  Hpccimens  bear  a  considcrnbte  reMniblonoe  to  I 
oerUin  youna  varieties  of  B.  tiHtinitaduJiim.  anil  can  intloed  I 
be  distinguished  from  them  only  by  n  careful  Mainination  | 
of  the  u[icrciitar  valvt?s ;  for  it  should  be  borne  in  mind,  * 
that   in   certain    cases    tbe  itcuta  tn   li.  iiHliiiiialtuium  are 

r'ttcd  with  little  cavities.     This  species  in  some  re«{>ccl«  ia, 
think,  allied   to  B.  porcatmn,  but  it  is  far  moru  closclv 
related  to  B.  ijmiipcoia,  and  can  be  discriminated  wiui  ] 
difBcultj  from  certain  varieties  of  this  latter  species.     In  j 
Mr.  Cuming's  colkctiun,  tbercisagroupofsiiiatlsiwcimcns,  [ 
crowded  lietvoen  iomo  older  specimens,  whirli  arc  remark- 
able from  the  shell  being  oval  in   a  trans\er8e    section, —  i 
from  tbc  ftnoothncsa  of  tbe  walla, — and  from  tlic  absence 
of  pits  on  the  scuta;  yet  there  could  be  do  doubt  that  thv«e 
apecimena  belonged  to  our  present  apoctes. 
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15.  Balanus  spongicola.     pi.  4,  %  1  a — 1  d. 

m 

Balakus  spongicola.  Brown* 8  Illustrations  of  the  Conchology  of 
Great  Britain  (1827),  pi.  7,  fig.  C:  2d  edit.  (1844),  pi.  63, 
figs.  14—16. 

Parietes  generally  sfnioothy  sometimes  longitudinally  folded  ; 
coloured  pink :  orifice  toothed.  Scutum  longitudinally  striated. 
Tergum,  with   the   apex  produced,    mthout  a  longitudinal 
furroto  ;  spur  truncated,  about  one  third  of  width  of  valve. 

Far,  with  the  walls  slightly  folded  longitudinally. 

Hob, — South  coast  of  England,  and  Tenby  in  South  Wales,  often  imbedded 
in  sponges ;  attached  also  to  shells  and  rocks  in  deep  water ;  Mus.  Brit., 
Jeffrey.  Algiers,  on  Mjtili  and  Serpuls,  with  B.  per/bratiu,  Mus.  Mac  Andrew. 
Madeira,  witn  B.  tulipi/brmis,  Mus.  Lowe.  Lagumas  Bank,  Cape  of  Good 
Hope,  on  detached  kelp,  with  B.  Capenns,  Mus.  Sir  J.  Ross.  Imbedded  in  sponge 
witn  Jcoita  tpotufitei,  Mus.  Boweroank.    Far,  West  Indies. 

Fossil  in  Ck>rafline  Crag,  Mus.  S.  Wood. 

• 

General  Description, — Shell  tubulo-conical ;  orifice  of  moderate  size, 
rather  deeply  toothed ;  colour  dull  pink,  or  purplish,  or  dark  ilesh- 
colour ;  sometimes  the  radii  are  paler,  sometimes  of  the  same  colour 
with  the  parietes.  Surface  smooth  when  well  preserved,  having  trans- 
verse rows  of  minute  spines.  In  the  West  Indian  variety  the  walls  are 
slightly  or  much  folded,  but  I  will  describe  this  form  separately.  Size 
of  largest  specimen  (Mus.  Jeffreys),  '6  of  au  inch  in  basal  diameter. 

Scutum,  with  fine  ridges  radiating  from  the  apex,  and  with  the  lines 
of  growth,  crenatcd :  internally,  the  articular  ridge  is  small,  adductor 
ridge  short  and  barely  distinct :  there  is  a  rather  deep  and  narrow  pit 
for  the  lateral  depressor  muscle.  The  whole  valve  is  much  thinner  than 
iu  B,  trigonus,  which  in  most  respects  it  closely  resembles.  Tergum, 
with  the  apex  pinkish  purple,  produced  or  beaked,  but  the  beak  is  not 
needle-like,  as  in  B,  psittacus  and  its  allies,  for  the  carinal  margin  is 
perfectly  preserved  up  to  the  tip.  Externally  the  valve  is  nearly  flat, 
for  the  longitudinal  furrow  is  very  shallow.  The  spur  is  about  one 
third  of  the  width  of  the  valve ;  its  lower  end  is  abruptly  truncated :  in 
European  specimens  (1  b)  the  whole  basal  margin,  on  the  carinal  side, 
slopes  down  to  the  spur  iu  a  straight  line,  which,  together  with  the 
sharpness  and  production  of  the  hasi-scutal  angle  of  the  spur  itself, 
gives  to  the  whole  valve  a  peculiar  appearance :  in  the  specimen  (1  c) 
from  the  Lagulhas  Bank,  the  basal  margin  on  the  carinal  side  is  a  little 
more  hollowed  out,  but  it  is  quite  impossible  to  doubt  about  the  specific 
identity  of  these  specimens :  in  the  West  Indian  variety  (1  cQ  the  basal 

15 


226  BALANlDiE. 

margin  on  the  carinal  side  forms  a  distinct  but  obtase  angle  with  the 
spur.  In  all  cases  the  crests  for  the  depressor  muscles  are  very  feebly 
developed. 

The  Compartments  have  their  radii  developed  to  a  rather  varying 
degree,  with  their  summits  obUque ;  hence  the  orifice  is  toothed  :  the 
sutural  edges  of  the  radii  have  their  septa  barely  denticulated ;  the 
Butural  edges  of  the  alse  are  smooth.  The  basis,  as  with  the  other 
species  of  this  section,  is  permeated  by  pores ;  yet  I  found  one  speci- 
men, from  the  Cape  of  Good  Hope,  with  the  basis  apparently  solid, 
thus  offering  a  very  singular  anomaly.  In  the  specimen  imbedded  in 
sponge,  the  basis,  as  viewed  externally,  is  concave ;  whereas  in  Acasta, 
which  always  inhabits  sponges,  the  basis  is  highly  convex  or  hemi- 
spherical. 

The  Mouth  and  Cirri  resemble  those  of  B,  triffonus,  and  I  can  point 
out  no  distinguishing  character. 

With  respect  to  the  variety  from  the  West  Indies,  I  have  seen  two 
sets  of  specimens  differing  somewhat  in  external  appearance,  one  set 
attached  to  a  coral  from  St.  Vincent's,  and  another  set  to  an  Avicula 
from  an  unknown  locality ;  at  first  1  described  these  specimens,  with 
some  hesitation,  as  a  distinct  species,  and  I  am  very  far  from  sure 
whether  this  would  not  have  been  the  more  correct  course,  although  I 
am  unable  to  point  out  any  sufficient  diagnostic  characters.  This  form 
differs  from  the  ordin^rj  B,  spongicola,  in  the  walls  being -more  rugged, 
stronger,  and  slightly  or  deeply  folded  longitudinally ;  in  this  latter 
case  the  shell  in  external  aspect  differs  much  from  ordinary  specimens 
of  B.  spongicola  ;  but  this  is  a  variation  so  common  that  I  dare  not 
place  any  reliance  on  it.  The  colour  is  more  purple ;  the  summits  of 
the  radii  perhaps  rather  less  oblique.  In  the  scuta  the  only  difference 
is  that  the  articular  ridge  seems  rather  longer,  and  the  adductor  ridge 
perhaps  more  prominent :  in  the  terga,  as  already  remarked,  the  basal 
margin  on  the  carinal  side  does  not  slope  so  straight  into  the  spur. 
These  differences  I  consider  all  too  slight  to  be  of  specific  value.  The 
difficulty  in  determining  the  nature  of  this  variety  is  added  to  by  its 
approach  to  B.  trigonus  in  all  those  points  in  which  it  departs  from  the 
ordinary  B,  spongicola,  so  that  for  a  short  time  I  was  even  tempted 
to  consider  both  these  species  as  varieties  of  one  form.  But  until 
B,  trigonus  is  found  with  its  scutum  longitudinally  striated,  and  with 
its  tergum  beaked,  it  can  hardly  be  confounded  with  B,  spongicola ; 
for  it  should  be  observed  that  when  in  B.  trigonus  the  rows  of  little 
pits  disappear  from  the  scuta,  as  sometimes  happens,  though  rarely, 
yet  these  valves  do  not  become  longitudinally  striated. 

Balanus  spongicola  occurs,  mingled  with  B,  tulipi/ormis,  in  the 
Mediterranean,  and  by  the  external  characters  of  the  shell  alone  cannot 
be  distinguished  from  that  species ;  but  the  striated  scuta  and  beaked 
terga  suffice  to  separate  them.  Again,  this  species,  at  the  Cape  of 
Good  Hope,  occurs  mingled  with  ^.  Capensis,  and  from  the  non-striped 
young  varieties  of  that  species,  it  can,  externally,  be  distinguished  only 
by  the  beak  of  the  tergum  not  being  sharp  like  a  needle.  I  have  seen 
a  single,  perfectly  characterised  specimen,  with  its  opercular  valvea 
preserved,  found  by  Mr.  S.  Wood  in  the  Coralline  Crag  at  Sutton, 
mingled  with  B.  iuchisus. 
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16.  Balanvs  LiEvis.     PI.  4,  fig.  2 — 2y. 

Balanus  LiBvis.    Bruguiere,     Eucyclop.  Meth.  (1789),  PI.   IG^ 

fig.  1.* 

—  DiscoBS.    Ranzani.    Mem.  di  Storia  Nat.,  1S20,  Tab.  3, 

figs.  9  to  13. 

—  coQUiMBENSis.     G.  B.  Sowerby^  in  Darwin's  Geology  of 

South  America  (1846),  Tab.  11,  fig.  7. 

Shell  covered  by  brown  membrane^  or  naked  and  white  or 
pale  purple ;  orifice  small ;  radii  very  narrow.  Scutum  with 
one  or  two  deep  longitudinal  furrows. 

Far,  DitiduB  (fig.  2)  :  nhell  not  covered  by  membrane,  white  or  pale 
purple :  orifice  but  slightly  toothed:  ecutum  generally  with  two  furrows, 
Hab. — Chile,  as  far  south  as  Concepcion  ;  Peru  ;  California. 

Far,  Coquimbensis  (fig.  2  a)  :  with  the  basal  cup  partly  filled  up 
with  thin,  irregular,  calcareous  layers,  making  a  cancellated  mass. 
Fossil,  and  recent. 

Hab. — Strait  of  Ma^Uan,  ten  to  twenty  fathoms,  attached  to  shells; 
often  entirely  surronndmg  pebbles,  forming  globular  masses ;  associated  with 
Verruca  Uevigaia.  Chile  and  Peru,  (generally  var,  nilidus),  often  attached  to 
Balanui  ^sittacits.    California.    Very  common. 

Fouil  in  an  ancient  tertiary  formation  (middle  bed)  at  Coquimbo,  Chile.  In 
a  recent  deposit  (var,  nilidut)  at  the  height  of  1000  feet  at  Valparaiso ;  with 
Human  remains  at  San  Lorenzo,  Callao,  rem. 

I  may  premise  that,  having  myself  collected  this  species 
from  the  same  locality,  the  Strait  of  Magellan,  where  no 
allied  species  occurs,  attached  to  the  same  Mytilus  and 
associated  with  the  same  Verruca,  I  feel  confident  that  it  is 
the  B.  IcBvis  described  by  Bruguiere ;  and  there  can  hardly 
be  any  doubt  that  it  is  the  B.  discors  of  Ranzani.  With 
respect  to  the  old  tertiary  specimens  from  Coquimbo, 
named  B.  Coquimbensis  by  Sowerby,  they  differ  from  the 
recent  in  no  respect,  except  in  being  considerably  larger ; 
and  therefore  I  cannot  consider  them  specifically  distinct. 
At  first  I  was  unwilling  to  believe  that  the  specimens  with 


•  M.  Deshaycs,  in  his  descriptions  of  the  plates,  considers  this  figure,  I  have 
no  doubt  erroneously,  as  that  of  B.  perforatm,  of  Brnguiere.    The  B.  Coquim- 
benxis  of  Sowerby,  is  a  different  species  from  the  B.  Coquinibetuii,  of  Cue^" 
*  lllust.  Couch.,'  tab.  6,  which  latter  is  ujikuowu  to  me. 
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a  single  very  broad  longitudinal  furrow,  and  those  with 
two  rather  broad,  or  with  one  narrow   furrow,  on   their 
scuta,   could    belong   to  the   same  species;    but  I  soon 
found  that  all  these  varieties  occurred  mingled  together, 
and    that   they   differed    in    no  other   respect   whatever. 
Generally,  however,  all  the  individuals  in  the  same  cluster 
had  the  same  variety  of  scutum, — thus  adding  one  more  to 
the  many  instances  amongst  cirripedes  of  variations  com- 
mon   to    whole    groups   of    specimens.     Still    more  un- 
willing was  I  to  believe  that  var,  nitidus  and  the  common 
variety  could  belong  to  the  same  species.     Their  general 
aspect  is  totally  unlike :  var.  nitidus  has  a  smooth,  clean, 
naked  shell,  either  white  or  pale  purple,  somewhat  globulo- 
conical,  often  with  a  nearly  entire  orifice ;  whereas  the  other 
common  variety  generally  has  a  more  steeply  conical  shell, 
with  a  toothed  orifice,  and  is  covered  by  a  dirty  brownish 
membrane.     Moreover,   though  I  have  seen   hundreds  of 
specimens  from  Tierra   del  Fuego,  I  have  not  seen  one 
specimen  of  var.  nitidm,  or  even  of  an  approach  to  it  in 
appearance;   and,  on  the  other  hand,  var.  nitidus  is  the 
common  form  in  Chile  and  Peru ;  though  I  have  seen  one 
or  two  specimens  of  the  membrane-covered  variety  from 
Valparaiso.      Such  facts  strongly  induced  me  to  believe 
that  these  forms  were  specifically  distinct ;  but  upon  careful 
examination  I  could    find   no  other   or   more  important 
differences   than  those  just   specified.      Some    specimens 
from    northern  Chile   are   in  an    intermediate  condition; 
and  from  Concepcion,  in   the  south  of  Chile,  where  the 
climate  approaches  in  character  to  that  of  the  more  southern 
parts  of  the  Continent,  there  are  many  specimens,  in  so 
intermediate  a  condition  that  I  know  not  whether  or  no  to 
rank  them  under  var,  nitidus.     Thus  I  became  convinced 
that  these  forms  are  only  varieties.     At  Concepcion,  some 
few  specimens  are  pale  purple,  and  yet  are  wholly  invested 
by  thick  brown  membrane,  thus  uniting  the  two  extreme 
varieties.     From  California  I  have  seen  both  varieties,  but 
I  do  not  know  which  is  most  common  there.    With  respect 
to  the  great  difference  in  aspect  between  the  specimens 
from  northern  Chile  and  Tierra  del  Fuego,  we  shall  here- 
after  see  a  strictly  analogous   case  in   Balanus  flosculu^. 
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Finally,  I  may  add  that  B^  Icevis  seems  to  represent  in  the 
southern  hemisphere  and  on  the  west  coast  of  North 
America,  the  B.  perforatus  of  Europe  and  Western  Africa. 

General  Appearance. — Shell  conical,  sometimes  slightly  globular ; 
surface  sdiooth  (that  is,  not  folded),  either  naked,  and  in  that  case 
white  or  pale  purple,  or  covered  by  dirty  yellowish-brown  membrane. 
Orifice  small,  more  or  less  toothed,  rarely  exceeding  one  third  of  the 
basal  diameter.  Radii  very  narrow,  often  not  developed,  the  six  sutures 
forming  in  all  cases  deep  and  narrow  clefts.  The  largest  recent,  but 
much  depressed,  specimen  which  I  have  seen  (from  the  Strait  of 
Magellan)  was  three  fourths  of  an  inch  in  basal  diameter ;  specimens 
growing  congregated  are  often  much  elongated.  I  have  seen  one  with 
the  basal  cup  between  two  and  three  times  as  deep  as  the  height  4i>f  the 
compartments.  Of  the  ancient  tertiary  specimens,  the  largest  had  a 
diameter  of  three  fourths  of  an  inch,  and  a  total  length  of  actually  two 
inches  (fig.  2  a) ;  another  of  these  fossils  had  a  basal  cup  in  depth 
equalling  four  fifths  of  the  entire  length  of  the  shell  and  ba^^is. 

The  scutum  has  either  one  very  broad  and  deep  longitudinal  furrow 
(2  5),  or  two  moderately  broad  and  deep  (2  e),  or  two  narrow  and 
deep,  or  less  frequently  one  narrow  and  inconspicuous  longitudinal 
furrow  (2/)^  rarely  there  is  not  one  furrow;  sometime-^  there  are 
none  towards  the  apex,  whilst  furrows  have  been  formed  in  the  lower 
part  of  the  valve.  In  young  specimens  the  furrows  extend  down  to 
the  actual  basal  margin,  but  in  old  specimens  they  often  fall  short  of 
this,  and,  as  a  consequence,  the  furrows  become  crossed  by  one,  two, 
or  three  calcareous  ridges,  which  ridges  at  successive  periods  formed 
the  basal  margin  of  the  valve.  The  external  surface  is  covered  by 
yellow  membrane;  and  fragments  of  several  successive  opercular  mem- 
branes are  often  attached  to  the  zones  of  growth. 

Internally  the  articular  ridge  is  not  very  promine*nt,  but  is  remark- 
able (2  c,  2  d)  from  its  lower  point  being  produced  into  a  long,  sharp, 
sub-cylindrical,  free  style  (like  the  hinge  of  a  common  gate),  which  is 
generally  broken  off  in  disarticulating  (he  valve  from  the  tergum.  The 
adductor  ridge  is  either  sharp  and  prominent  or  blunt :  it  extends  up 
the  middle  of  the  valve  nearly  to  the  apex,  and  downwards  it  trends  a 
little  towards  the  occludent  margin.  The  pit  for  the  lateral  depressor 
muscle  is  minute  but  deep :  the  basal  margin  is  sometimes  hollowed 
out  under  this  pit.  Sometimes  there  is  a  distinct,  but  blunt  ridge, 
caused  by  one  of  the  furrows  outside,  parallel  to  the  adductor  ridge, 
and  placed  between  it  and  the  little  pit  for  the  lateral  depressor ;  in 
this  case,  the  basal  margin,  as  viewed  infernftlly,  is  rendered  sinuous 
{2d)y  as  is  best  exhibited  in  the  great  fossil  specimens  from  Coquimbo. 

Tergum  (2g), — Spur  of  moderate  length  and  breadth,  with  its  lower 
end  obliquely  truncated  and  rounded.  The  longitudinal  furrow  has  its 
edges  somewhat  folded  in.  The  basal  margin  on  the  carinal  side  of 
the  spur  is  sometimes  a  little  hollowed  out.  The  crests  for  the  de- 
pressor muscles  are  well  developed ;  but  the  corner  of  the  valve  sup- 
porting them  is  extremely  thin,  and  is  often  imperfectly  calcified. 

Compartmente. — The  parietal  tubes  are  not  crossed  by  transvei 
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septa,  but  in  their  upper  parts  are  filled  up  solidly.  The  radii  are 
always  very  narrow,  with  their  summits  oblique,  though  to  a  variable 
degree :  their  sutural  edges  have  fine  and  closely  approximate  septa, 
with  minute  dentieuli :  the  sutural  edges  are  received  in  a  furrow,  on 
the  opposed  compartment,  of  unusual  depth ;  hence  the  lines  of  suture 
run,  in  the  lower  part  of  the  shell,  almost  exactly  in  the  middle  between 
each  two  compartments.  The  alse  are  added  to  above  the  Uvel  of  the 
opercular  membrane. 

The  Basis  is  often  thick,  with  an  underlying  layer,  largely  cancel- 
lated or  honeycombed.  When  many  specimens  grow  crowded  together, 
the  basis  is  generally  deeply  cup-formed,  or  even  sub-cylindrical ;  and 
equals  as  much  as  four  fifths  of  the  length  of  the  entire  shell.  In  such 
cases,  in  some  few  recent  specimens,  and  in  all  the  large  or  even 
quarter-grown  old  tertiary  specimens,  but  not  in  the  quite  young  fossil 
specimens,  a  structure  is  presented,  which  I  have  not  seen  in  any  other 
Cirripede,  namely,  the  basis  (PI.  4,  fig.  2  a)  is  filled  up  for  one 
third,  or  even  for  more  than  half  its  depth,  by  successive,  separate, 
calcareous,  transverse  layers  or  septa.  It  would  appear  as  if  the  basal 
cup  had  grown  too  large  for  the  animal's  body,  and  so  required  filling 
up.  The  layers  are  thin  and  fragile ;  a  single  layer  never  stretches 
across  the  whole  shell ;  each  is  irregularly  mammillated  or  blistered, 
with  the  convex  surfaces  generally  directed  upwards ;  the  layers  are 
furnished  on  their  under  sides  with  little  pillars  and  short  ridges, 
resting  on  the  layers  beneath ;  it  rarely  happens  that  the  supports  of 
one  layer  lie  directly  over  those  of  another,  though  this  is  sometimes 
the  case.  In  a  vertical  section,  the  mass  formed  by  these  irregular 
layers  has  a  coarsely  cancellated  structure.  This  structure,  although 
confined  to  this  one  Cirripede,  is  not  so  anomalous  as  might  at  first  be 
thought,  for  in  most  species  of  the  genus,  each  time  that  the  circum- 
ference of  the  basis  is  added  to,  an  excessively  thin  calcified  film  is 
thrown  down  over  its  whole  inner  surface ;  and  in  any  of  these  species, 
if  the  films  had  been  formed  thicker  and  had  rested  only  on  certain 
points,  instead  of  over  the  whole  underlying  layer,  the  cancellated 
structure  above  described  would  have  been  produced. 

Mouth :  the  labrum  is  either  destitute  of  teeth,  or  has  two  or  three 
very  minute  teeth.  The  palpi  have  a  tuft  of  very  long  spines  at  their 
ends.  The  third  tooth  of  the  mandibles  is  thicker  and  larger  than  the 
two  upper  ones.  The  maxillee  have  either  a  nearly  straight  edge,  or 
the  inferior  comer  is  obUquely  truncated,  and  projects  much  beyond 
the  rest  of  the  edge.  In  the  Cirri,  none  of  the  segments  are  very  pro- 
tuberant: in  the  first  pair,  one  ramus  is  nearly  twice  as  long  as  the 
other :  in  the  posterior  pairs,  the  segments  are  not  much  elongated, 
but  each  supports  seven  pairs  of  spines. 

Far.  nitidus :  with  respect  to  this  variety  I  have  little  to  add  to  my 
preliminary  remarks  on  its  peculiar  appearance,  owing  to  its  smooth, 
naked  condition,  and  pure  white  or  pale  purple  colour.  This  colour, 
when  examined  through  a  lens,  is  seen  to  consist  of  very  fine  longi- 
tudinal stripes ;  and  is  produced  by  the  calcareous  matter  within  the 
longitudinal  parietal  pores  being  thus  coloured.  Generally  the  scuta 
have  two  longitudinal  furrows ;  but  I  have  seen  a  scutum  of  one  per- 
fectly characterised  specimen  with  only  a  single  broad  furrow,  like  that 
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which  frequently  occurs  in  the  membrane-coYered  variety.  Var, 
Coquimbensis,  hb  before  stated,  differs  only  in  its  greater  size:  the 
scutum,  in  the  one  specimen  examined,  had  two  broad  longitudinal 
furrows ;  neither  it,  nor  the  tergum  differed  from  certain  varieties  now 
found  on  the  coast  of  Chile. 


17.    BALA.NU8    PERFORATUS.       PI.  5,    fig.    1  a — 1  d;    PI.  4, 

fig.  3  a — 3  c. 

Balanus  PERFORATUS.   Bruguiere.   Encyclop.  Meth.,  1789,  Tab.  164, 

fig.  12  ififra. 
Lbpas  angusta.     Omelin.    Syst.  Naturrc,  1789. 

—  ORE  ANGUSTIORE.     Chemnitz.     Vol.  viii,  Tab.  98,  fig.  835. 
Balamus  coknubiensis  conico  ore  minore.    EllU,    Pbil.  Trans. 

vol.50,  1758,  Tab.  34,  fig.  16. 
LxFAS  BAiAKUS  ET  FisTULosus.    PoH.    Test.  SiciliBB  (1795),  Tab.  4, 

fig.  5,  Tab.  6,  fig.  1. 
Balantjs  communis.    Pulteney,    Dorset  Catalogue,  1799. 

—  —  Montagu.    Test.  Brit.,  1803. 

Lepas  angustata.     Wood,    General  Concbology,  1815,  PI.  6,  fig.  6. 
Balanus  chanchii.    Leach  (!).     {B,  Blainvillii  in  Tab.)  Eucyciop. 

Brit.  Suppl.,  vol.  iii,  1824. 

—  —  Brown.    IJlust.  Conch.,  1827,  PI.  7,  fig.  9,  10, 

aud  2d  Edit.,  PI.  53,  fig.  9—12. 

—  perforatus.   Chenu.   Illust.  Conch.,  Tab.  3,  fig.  9,  Tab.  6, 

fig.  15.* 

Shell  pale  purple,  or  white,  or  dirty  ash-colour;  smooth, 
or ^  from  being  corroded,  finely  rihhed  longitudinally ;  sheath 
purple ;  orifice  generally  small ;  radii  generally  narrow  or 
absent.  Scutum,  internally,  with  a  short  minute  ridge, 
parallel  and  close  under  the  prominent  adductor  ridge,  Ter- 
gum with  the  apex  somewhat  produced. 

•  I  hare  very  little  doubt  regarding  any  of  these  references :  1  have  no 
means  of  ascertaining  the  priority,  within  the  same  year,  of  Gmelm  and 
Bru^icre,  but  have  given  it  to  the  latter,  as  perforatus  is  much  the  best  known 
specific  name.  English  eonchologists  seem  generally  to  suppose  that  the 
B.  communis  of  Pultcney  and  Montagu  is  the  B.  porcatus  of  this  work ;  but  I 
have  not  the  smallest  doubt  that  I  have  given  it  rightly  as  a  synonym  of  the 
present  species ;  the  indistinctness  of  the  compartments,  the  multitude  of  fine 
ridges,  the  smallness  of  the  orifice,  the  longitudinal  furrow  on  the  terga,  the 
colour,  size,  and  habitat,  all  given  by  Pultenev  or  Montagu,  will  agree  with  no 
other  British  species.  The  Lepas  balanus  of  Poli,  which  is  certaiulv  a  synonym 
of  our  present  species,  has  been  crroneouslv  considered  by  several  autliors  to 
1)0  the  same  with  the  L.  balanoides  of  Poli,  which  latter  undoubtedly  is  the 
B.  amphitrite  of  this  work. 
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Far,  augastus  (Gmelin)  PL  5,  fig.  1  a:  pale  dull  purple  or  white; 
orifice  small  or  of  moderate  size;  radii  very  narrow  or  moderately 
wide^  white  or  pale  purple,  with  oblique  summits. 

Far.  Cranchii  {Leach)  PI.  5,  fig.  1  b:  corroded,  covered  with  fine 
longitudinal  ridges  owing  to  the  exposed,  filled-up,  parietal  tubes ;  dark 
dirty  ash-colour,  with  a  tinge  of  purple :  radii  not  developed,  or  very 
narrow  with  oblique  summits;  orifice  small. 

Far.  fistulosus  {Poli)  PI.  5,  fig.  1  di  shell  cylindrical,  white  or  dull 
purple;  orifice  of  moderate  size  or  small;  basis  deeply  cup-formed. 

Far.  mirabilis,  PL  5,  fig.  1  c :  bright  purple ;  radii  white,  very 
broad,  with  their  summits  parallel  to  the  basis ;  orifice  entire,  large. 

Hob. — Southern  shores  of  England;  South  Wales;  Mediterranean;  Western 
Africa,  southward  to  Loanda,  in  9°  S. ;  West  Indies  (P).  Generally  adhering  to 
rocks  at  a  low  tidal  level ;  in  one  case  attached  to  the  floating  Lepas  HtUii, 
Mus.  Jeffreys. 

This  is  a  well-marked  species,  and  in  its  essential  cha- 
racters does  not  vary  much ;  but  owing  to  the  shell  being 
almost  as  often  white  as  purple, — to  its  being  remarkably 
subject  to  disintegration, — to  its  often  becoming  cylindrical, 
— to  the  radii  being  either  not  at  all,  or  slightly,  or  mode- 
rately, or  largely  developed,  and  consequently  to  the  orifice 
of  the  shell  varying  in  size,  the  general  external  appearance 
of  the  different  varieties  is  singularly  diversified ;  but  when  a 
series  of  specimens  is  examined,  it  is  easy  to  see  how  one 
form  passes  into  another. 

General  Appearance. — Shell  coDical,  with  the  orifice  oval,  unusually 
small,  being  generally  only  from  one  third  to  half  of  the  basal  dia- 
meter ;  sometimes  moderately  large ;  in  one  single  instance  as  wide  as 
the  basis.  Radii,  often  represented  by  mere  lineal  fissures,  or  they  are 
narrow,  or  sometimes  moderately  wide.  Colour  pale,  dull  purple, 
sometimes  lilac,  often  passing  into  a  dead  pure  white  :  the  same  indi- 
vidual will  occasionally  have  one  part  of  its  shell  white,  and  another 
purple :  the  purple  tint  almost  invariably  is  nearly  uniform,  or  not  in 
stripes.  The  radii  are  generally  white,  when  the  whole  shell  is  purple, 
but  sometimes  they  are  pale  purple :  the  sheath  is  apparently  always 
coloured  of  a  fine  claret-purple,  with  the  triangular  portion  of  the  alse, 
added  during  diametric  growth,  generally  white,  but  sometimes  purple. 
The  surface  is  quite  smooth,  but  very  often,  especially  on  the  shores  of 
England,  whole  groups  of  specimens  (excepting  the  very  young  ones,) 
have  had  the  outer  lamina  of  the  parietes  entirely  corroded  and 
removed ;  in  this  case  the  shell  assumes  a  dirty,  more  or  less  dark, 
ash-colour,  feebly  tinted  with  purple,  and  the  whole  surface,  owing  to 
the  exDosure  of  the  solidly  filled-up  parietal  tubes,  becomes  finely 
striated,  or  covered  with  very  narrow,  longitudinal  ridges.  When 
specimens  are  crowded  together  they  often  become  cylindrical,  and 
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much  elongated,  owing  to  the  basis  becoming  deeply  cap-formed :  I 
have  seen  specimens,  half  an  inch  in  diameter  in  the  widest  part,  one 
inch  and  a  half  in  height,  the  walls  forming  only  a  third  of  this.  The 
largest  specimen  which  I  have  seen  (from  the  southern  shores  of 
England)  had  a  basal  diameter  of  1-2  of  an  inch;  some  very  steeply 
conical  specimens  were  *9  of  an  inch  in  height,  and  *8  in  basal 
diameter. 

Scuta,  externally,  slightly  convex ;  growth-ridges  approximate,  mo- 
derately prominent.  Internally  (Pi.  4,  fig.  3  a)  the  articular  ridge  is 
moderately  developed,  with  the  lower  end  produced  downwards  into  a 
freely  depending,  flattened  style,  somewhat  variable  in  size,  but  not  so 
long  as  in  B.  ({BvU,  and  easily  broken  in  disarticulating  thf>  valves. 
The  adductor  ridge  is  very  prominent,  running  from  almost  the  apex 
of  the  valve,  close  to  the  articular  ridge,  to  near  the*  basal  margin, 
llie  basi-tergal  portion  of  the  valve  is  converted  by  the  adductor  ridge 
into  a  rather  deep  cavity,  within  which  there  is  a  short,  sharp,  and 
minute  ridge,  close  and  parallel  to  the  adductor  ridge,  and  bounding  the 
impression  left  by  the  lateral  depressor  muscle :  this  insignificant  ridge 
was  present  in  every  specimen ;  it  occurs  only  in  very  few  other  species, 
as  in  -B,  nubibus  and  carioms.  The  thickness  of  the  valve  sometimes 
varies  a  little,  and  when  thick  the  adductor  ridge  does  not  appear  quite 
so  prominent.  Tergum,  with  the  apex  moderately  beaked  and  pro- 
duced ;  beak  triangular  in  section,  coloured  dark  purple,  as  is  the  upper 
internal  surface  of  the  valve ;  the  longitudinal  furrow  is  deep,  and  has 
its  edges  folded  in,  and  even  quite  closed.  The  spur  is  moderately  long 
and  narrow  ;  but  its  width  varies  a  little  (PI.  4,  fig.  3  6,  3  c),  aud  con- 
sequently it  stands  at  either  rather  above  or  at  twice  its  own  breadth 
from  the  basi-scutal  angle :  its  lower  end  is  either  bluntly  pointed  or 
square,  and  generally  is  feebly  toothed  on  the  under-side.  The  basal 
margin  of  the  valve  generally  slopes  a  little,  on  both  sides,  towards  the 
spur.  Internally,  the  scutul  margin  is  but  slightly  inflected :  the 
articular  ridge  is  but  slightly  prominent,  and  but  little  curved ;  in  the 
upper  part  of  the  valve  there  are  generally  several  very  minute  ridges, 
parallel  to  the  articular  ridge,  on  the  side  towards  the  scutum.  The 
internal  surface  of  the  spur  itself  is  sometimes  concave.  The  crests 
for  the  carinal  depressor  muscle  are  barely  developed.  It  may  here  be 
mentioned  that  on  the  opercular  membrane  many  long  spines  stand 
rudely  arranged  in  rows. 

Parietes :  the  parietal  tubes  have  not  transverse  septa;  but  are 
solidly  filled  up  in  their  upper  parts  by  dark-purple  layers  of  shell. 
The  radii,  as  already  stated,  are  either  not  at  all  developed,  or  are 
extremely  or  only  moderately  narrow,  with  their  summits  more  or  less 
oblique:  in  Mr.  Cuming's  collection,  however,  there  is  an  unique 
specimen,  var.  mirabilis  (PI.  5,  fig.  1  c)  with  the  aperture  of  the  shell 
as  wide  as  the  basis,  with  bright  purple  parietes,  and  white,  very  broad 
radii,  having  their  summits  parallel  to  the  ba^iis.  The  septa  of  the 
radii  are  finely  denticulated,  and  the  interspaces  are  filled  up  solidly. 
The  alie  have  very  oblique  summits,  and  their  edges  are  finely  crenated. 
Basis,  fiat,  or  deeply  cup-shaped;  there  is  often  an  uuderlying, 
coarsely-cancellated  layer. 
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Mouth:  labrum  finely  hairy,  but  without  any  teeth;  mandibles, 
with  the  4th  tooth  sinall;  the  5th  confluent,  with  the  sometimeB 
smooth,  sometimes  pectinated  iuferior  angle.  Maxillae,  rather  broad, 
with  a  slight  notch  under  the  upper  pair  of  spines.  Cirri,  first  pair, 
with  one  ramus,  having  29  segments,  and  above  one  third  longer  than 
the  shorter  ramus,  having  17  segments;  these  latter  segments  are 
remarkable  by  the  extent  to  which  their  upper  front  surfaces  are 
laterally  produced  into  projections,  twice  as  long  as  the  breadth  of  that 
portion  of  the  segment  which  is  articulated  to  the  adjoining  segment. 
These  projections  have  a  double  row  of  serrated  spines  on  their  upper 
edge,  and  a  beautiful  radiating  bundle  at  the  eud ;  the  projections  de- 
crease in  length,  both  in  the  upper  and  lower  segments.  The  second 
cirrus  (PI.  29,  fig.  4)  has  the  segments  (13  in  number,  in  the  same 
individual  with  the  segments  above  enumerated)  of  both  rami 
produced  in  the  same  singular  manner  as  in  the  first  pair.  The  third 
pair  have  only  inverted  conical  segments,  coloured  darker  purple  than 
the  other  cirri.  The  sixth  pair  had  in  the  same  individual  31  or  32 
segments,  and  therefore  one  or  two  more  than  in  the  longer  ramus  of 
the  first  pair.*  The  segments  in  the  posterior  cirri  have  their  anterior 
faces  shield-shaped,  and  bear  6  or  7  pairs  of  spines,  with  some  minute 
intermediate  spines.  There  is  the  usual  point  at  the  dorsal  basis  of  the 
penis; 

Banff e. — This  species  is  common  on  the  southern  shores  of  England 
and  in  the  Channel  Islands :  the  largest  specimens  which  I  have  seen 
came  from  these  quarters.  The  most  northern  point  whence  I  have 
seen  specimens,  is  Tenby,  in  South  Wales.  This  species  is  common 
throughout  the  Mediterranean ;  I  have  seen  specimens  from  Malaga, 
Sicily,  Algiers,  and  Smyrna ;  thence  it  ranges  down  the  western  coast 
of  Africa,  as  far  south  as  the  Gambia  and  Loanda,  in  9^  south  latitude. 
I  believe  British  specimens  are  more  often  corroded  than  those  firom 
further  south.  Amongst  some  old,  ill-kept  specimens  in  a  box  in  the 
British  Museum,  marked  "Kingston,  Jamaica,"  there  were  some  of 
this  species :  also  I  received  some  specimens,  marked  "  S.  America," 
from  Mr.  G.  B.  Sowerby :  again,  Ellis,  in  Phil.  Trans.,  vol.  50,  part 
11,  gives  a  figure  (Tab.  34,  fig.  15)  of  some  specimens  from  the  West 
Indies,  which  I  believe  to  be  B.  per/oraius :  hence,  it  is  in  some  de- 
gree probable  that  this  species,  like  B.  tintinnahulum,  and  amphitrite, 
and  improvisusy  may  be  found  on  both  sides  of  the  equatorial  Atlantic. 
Balanus  perforatua  is  attached,  together  with  B,  tulipi/ormisy  triffonus, 
amphitrite,  Chthamalus  stellatus,  and  Pollicipes  cornucopia,  usually  to 
rocks,  near  the  lower  limit  of  the  tidal  level ;  but  I  believe,  from 
specimens  kindly  sent  me  by  Mr.  Mac  Andrew,  that  it  is  frequently 
obtained  by  dredging;  one  specimen  was  even  marked  30  fathoms. 
According  to  Poli,  it  is  sometimes  attached  to  the  bottoms  of  vessels ; 
and  I  have  seen  a  specimen  adhering  to  the  floating  Lepas  Hilii, 

Affinities, — This  is  a  distinct  species,    closely  allied  to  no  other 
species,  but  comes  nearest  to  B,  laevis,  which  is  its  representative  in 

*  Under  the  Genus  (p.  190)  1  have  given  the  numbers  of  the  sclents  in 
the  cirri  of  this  species  at  successive  ages. 
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Southern  America,  and  on  the  whole  west  coast  of  that  continent.  It 
is  allied  to  that  species,  and  differs  from  most  other  species,  in  the 
general  form  of  the  shell,  its  small  orifice,  narrow  radii,  and  often 
deeply  cup-formed  basis.  It  agrees  to  a  certain  extent  in  the  colouring, 
though  the  purple  here  is  much  more  prevalent,  and  is  not  confined  to  the 
shelly  matter  filling  up  the  parietal  tubes.  It  agrees  with  that  species  in 
the  general  structure  of  the  scutum ;  but  the  two  or  three  deep,  longi- 
tudinal furrows  are  here  absent ;  and  the  minute  ridge,  parallel  to  and 
almost  under  the  adductor  ridge,  is  a  peculiarity  confined  to  this  and 
very  few  species  in  the  genus.  The  terga  diflfer  from  tliose  of  B.  l€m8t 
chiefly  in  the  spur  being  narrower,  and  in  the  apex  being  beaked. 
Lastly,  the  highly  protuberant  segments  of  the  one  ramus  in  the  first 
cirrus,  and  of  both  rami  in  the  second  pair,  arc  here  remarkable.  With 
regard  to  the  varieties,  I  have  nothing  to  add  to  their  short  diagnostic 
characters  above  given. 


18.  Balanus  concavus.     PI.  4,  fig.  4  or— 4  e. 

Balanus  concavus.     Bronu.     Italiens  Tcrtiar-Gebilde  (1831)  et 

Lethaia  Geognostica,  b.  ii,  s.  1155  (1838), 
Tab.  3G,  fig.  12.* 
—         CYLiNDRACEUS,  p^rr.  c.    Lamarck.    Animaux  sans  Vertebres 

(1818). 
Lepas  tintinnabulum.      Brocchi.     Conchologia  Sub-Appen.,  t.  ii, 

p.  597  (1814). 

Shell  longitudinally  striped  with  white  and  pink;  or  dull 
purple ;  sometimes  wholly  white.  Scutum  finely  striated 
longitudinally ;  internally ^  adductor  ridge  very  or  moderately 
prominent 

/fa^.— Panama;  Peru;  S.  Pedro  in  California ;  Philippine  Archipelago ; 
Australia.  Mus.  Brit.,  Cuming,  Stutchbury,  Aug.  Gould.  ^     ,    ^     „ 

Fo%sH  m  Coralline  Crag,  England ;  Mus.  Brit.,  S.  W  ood,  Bowerbank,  LyeU, 
J.  de  C.  Sowcrby,  Tennant.  Sub-Appcnniue  formations,  near  Turiu,  Asti,  Colle 
in  Tuscany,  Mus.  Grecnough,  &c.  Tertiary  beds,  near  Lisbon,  Mus.  D.  Sharpe 
and  Smith.  Bordeaux  (?)  Mus.  LyeU.  Tertiary  beds,  Williamsburg ;  and 
Evergreen,  Virginia,  Mus.  LyeU.  Maryland,  Mus.  Krantz.  Kecent  formationsf 
near  CaUao,  Peru,  Mus.  Darwin. 

This  species  has  caused  me  much  trouble.  Looking  first 
to  the  recent  specimens,  I  examined  several  from  Panama 

♦  I  suspect  that  B.  pusfularis,  miser,  and  zonarius,  all  figured  by  Miinster,  in 
his  •  Beitriige,'  b.  iii.  Tab.  6,  may  be  this  species. 

t  I  procured  this  specimen  from  the  Island  of  S.  Lorenzo,  off  CaUao ;  it  was 
imbedded,  together  with  seventeen  species  of  recent  sheUs  and  with  human 
remains,  at  the  height  of  eighty-five  feet. 
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and  California,  which,  though  differing  greatly  in  colour, 
resembled  each  other  in  their  scuta  having  the  adductor 
ridge  extremely  prominent,  and  in  having  (PI.  4,  fig.  4  a,) 
an  almost  tubular  cavity  for  the  attachment  of  the  lateral 
depressor  muscle, — characters  which  at  first  appeared  of 
high  specific  value ;  but  I  soon  found  other  specimens  from 
Panama  in  which  these  peculiarities  were  barely  developed. 
I  then  examined  a  single  specimen   from  the  Philippine 
Archipelago,  resembling  in  external  appearance  one  of  the 
Panama  varieties,  but  differing  in  the  scuta  being  externally 
strongly  denticulated  in  lines  instead  of  being  merely  stri- 
ated, — in  the  adductor  ridge  being  far  less  prominent, — and 
in  the  spur  of  the  tergum  being  broader  and  more  truncated; 
I  therefore  considered  this  as  a  distinct  species.      I  then 
examined  a  single  white  rugged  specimen  from  the  coast  of 
Peru,  which  differed  from  the  Philippine  specimen  in  the 
shape  of  the  well-defined  denticulations  on  the  scuta,  and  in 
some  other  trifling  respects,  and  in  the  segments  of  the 
posterior  cirri  bearing  a  greater  number  of  spines;  with  con- 
siderable doubt,  I  also  named  this  as  distinct.    But  when  I 
came  to  examine  a  large  series  of  fossil  specimens  from  the 
Coralline  Crag  of  England,  from  northern  Italy,  from  Por- 
tugal, and  from  the  southern  United  States,  I  at  once  dis- 
covered that  the  form  of  the  denticuli  on  the  scuta  was  a 
quite  worthless  character, — that  in  young  specimens  the 
scuta  were  only  striated, — that  the  prominence  of  the  ad- 
ductor scutorum  ridge  and  the  depth  of  the  cavity  for  the 
lateral  depressor  muscle  varied  much  (as  in  the  case  of  the 
recent  specimens),  owing  apparently  to  the  varying  thick- 
ness of  the  valve, — that  in  the  terga  the  spur  varied  con- 
siderably in  length  and  breadth,  the  latter  character  being 
in  part  determined  by  the  varying  extent  to  which  the 
edges  of  the  longitudinal  furrow  are  folded  in, — and  lastly, 
that  in  young  specimens  the  basal  end  of  the  spur  is  much 
more  abruptly  truncated  than  in  the  old.     Hence  I  have 
been  compelled  to  throw  all  these  forms,  originally  considered 
by  me  as  specifically  distinct,  into  one  species.     I  must 
repeat  that  this  considerable  variation  in  the  prominence  of 
the  adductor  ridge,  and  in  the  depth  of  the  pit  for  the 
lateral  depressor  muscle — the  pit  in  some  cases  bepoming 
even  tubular — is  a  very  unusual  circumstance. 
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With  respect  to  the  fossil  specimens*  from  the  above- 
stated  several  distant  localities,  I  consider  them  as  cer- 
tainly belonging  to  one  species,  though  varying  con- 
siderably in  several  points  of  structure.  When  compared 
with  the  recent  specimens,  they  diflFer  from  them  in  often 
attaining  a  considerably  larger  size ;  in  the-parietes  being 
often,  but  not  always,  longitudinally  ribbed ;  and  in  the 
radii  often  having  more  oblique  summits.  On  the  other 
hand,  considering  the  many  points  of  identity  between  the 
fossil  and  the  recent  specimen,  I  have  concluded,  without 
much  doubt,  that  they  ought  all  to  be  classed  together. 
I  may  remark  that,  in  the  Coralline  Crag  specimens,  the 
spur  of  the  tergum  (PI.  4,  fig.  4  d,)  is  uhusually  long  and 
narrow ;  it  is  broader  and  shorter  in  the  Italian  specimens 
(4e),  and  variable  in  this  respect,  in  the  United  States 
specimens  ;  the  scuta  of  the  Lisbon  specimens  are  remark- 
able for  the  greater  prominence  of  the  adductor  ridge,  and 
for  the  depth  of  the  lateral  depressor  cavity.  Some  of  the 
specimens  from  all  the  several  localities  are  identical  with 
the  recent  ones  from  the  coast  of  Peru.  The  walls  of  the 
shell  in  the  Coralline  Crag  specimens,  are  generally  ribbed 
longitudinally.  I  have  entered  into  the  above  particulars, 
on  account  of,  in  the  first  place,  its  offering  an  excel- 
lent example  how  hopeless  it  is  in  most  cases  to  make 
out  the  species  of  this  difficult  genus  without  a  large 
series  of  specimens ;  secondly,  as  showing  how  the  cha- 
racters alter  with  age ;  and  thirdly,  as  a  good  instance  of 
the  amount  of  variation  which  seems  especially  to  occur  in 
most  of  the  species  which  have  very  extensive  ranges. 

Some  of  the  pink-striped  Panama  varieties,  though  having 
a  somewhat  different  aspect,  can  be  distinguished  from 
certain  varieties  of  B,  amphitrite  only  by  their  scuta  being 
longitudinally  striated, — a  character  in  this  species  variable 
in  degree,  and  in  most  cases  of  very  little  value.  Some  of 
the  other  recent  varieties  are  sufficiently  distinct  from  B.  am- 
phitrite;  and  the  great  fossil  Coralline  Crag  specimens,  which 
stand  at  the  opposite  end  of  the  series  of  varieties,  with  their 
ribbed  walls,  very  oblique  radii,  and  coarsely  striated  scuta, 
are  extremely  unlike  B.  amphitrite.    With  respect  to  the  no- 

*  These  will  be  fuUj  illustrated  in  the  monograph  on  the  Fossil  Balanidie,  to 
be  publisbed  bj  the  Palteontographical  Society. 
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menclature  of  the  present  species,  I  have  little  doubt  that  I 
have  properly  identified  the  Italian  fossil  specimens  with 
B.  concavm  of  Bronn,  who  has  given  a  very  good  figure  of 
this  species  in  his  *  Lethaea  Geognostica;'  it  must,  however, 
be  confessed  that  the  longitudinal  striae  on  the  scuta  are  not 
there  represented.  Considering  the  large  size  and  frequency 
of  this  species  in  Europe  and  in  the  United  States,  it  has 
probably  received  several  other  names,  besides  the  two  in- 
correct synonyms,  quoted  at  the  head  of  this  description. 
I  should  add  that  the  tnie  B.  cylindracem  (not  var.  c)  of 
Lamarck,  according  to  the  plate  given  by  Chenu  in  his 
'  Illust.  Conch.,'  is  the  B.  psittacus  of  South  America.  I 
have  seen  in  collections  specimens  of  B.  concavm  labelled  as 
B.  tidipa  of  Poli  {B,  tulipiformis  of  this  work), — a  very 
natural  mistake,  without  the  opercular  valves  be  carefully 
examined. 

General  Appearance. — Shell  conical,  often  steeply  conical;  orifice 
rather  small,  with  the  radii  narrow,  and  generally  in  the  fossil  speci- 
mens very  oblique ;  surface  generally  smooth,  sometimes  rugged,  and 
in  the  coralline  crag  specimens  generally  ribbed  longitudinally,  the 
ribs  being  narrow.  Colour  various,  either  dull  reddish-purple  with 
narrow  nearly  white,  or  wider  dark  longitudinal  bands;  or,  again, 
pale  rosy-pink  with  broad  white  bands ;  or  lastly,  wholly  white.  The 
radii  are  either  darker  or  paler  than  the  parietes.  The  opercular 
Talves  are  either  dark  purple  or  nearly  white.  Pale  pink  and  white 
stripes  are  visible  on  some  of  the  Italian  and  Portuguese  tertiary  spe- 
cimens ;  and  in  most  of  the  fossils  the  sheath  is  tinged  dull  red. 

Dimensions. — The  largest  actually  recent  specimen  which  I  have 
seen,  from  the  Philippine  Archipelago,  had  a  basal  diameter  of  1*2  of 
an  inch;  the  Peruvian  pleistocene  specimen  is  1*7  in  diameter;  speci- 
mens from  the  crag  and  from  the  Italian  deposits,  however,  sometimes 
slightly  exceed  two  inches  in  basal  diameter,  and  three  in  height. 

Scuta  :  these  in  young  and  moderately-sized  specimens  are  striated, 
sometimes  very  faintly,  but  generally  plainly,  causing  the  lines  of 
growth  to  be  beaded ;  but  often,  in  large  and  half-grown  specimens, 
the  lines  of  growth  are  extremely  prominent,  and  being  intersected  by 
the  radiating  strisB,  are  converted  into  little  teeth.  As  the  striee  often 
run  in  pairs,  the  little  teeth  frequently  stand  in  pairs,  or  broader  teeth 
have  a  little  notch  on  their  summits,  bearing  a  minute  tuft  of  spines.  In 
very  old  and  large  specimens,  the  prominent  lines  of  growth  are  generally 
simply  intersected  by  deep  and  narrow  radiating  striae.  In  one  case, 
a  single  zone  of  growth  in  one  valve  was  quite  smooth,  whilst  the  zones 
above  and  below  were  denticulated.  The  valve  varies  in  thickness, 
which  I  think  influences  the  prominence  of  the  lines  of  growth  and  the 
depth  of  the  striae.  These  striae  often  aflfect  the  internal  surface  of  the 
basal  margin,  making  it  bluntly  toothed.     The  articular  ridge  is  rather 
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small,  and  moderately  reflcxed :  the  adductor  ridge  (as  already  stated,) 
Yariea  remarkably ;  in  most  of  the  Panama  specimens,  it  is  extremely 
prominent,  and  extends  down  to  near  the  basal  margin ;  in  other  spe- 
cimens it  is  bnt  slightly  prominent,  especially  in  some  of  the  fossil 
specimens  from  Virginia.  The  cavity  for  the  lateral  depressor,  also, 
Tariea  greatly ;  it  is  often  bounded  on  the  side  towards  the  occludent 
margin  by  a  yery  slight  straight  ridge,  which  occasionally  folds  a  little 
oyer,  making  almost  a  tube;  this,  at  first,  I  thought  an  excellent 
specific  character,  but  far  fVom  this  being  the  case,  the  cavity  often 
becomes  wide,  quite  open,  and  shallow. 

Terffa,  yery  slightly  beaked ;  the  surface  towards  the  carinal  end  of 
the  valve,  in  some  of  the  fossil  specimens,  is  very  slightly  striated  longi- 
tudinally. There  is  either  a  slight  depression,  or  more  commonly  a  deep 
longitudinal  furrow,  with  the  edges  folded  in  and  touching  each  other, 
extending  down  the  valve  to  the  spur,  and  causing  the  latter  to  vary  in 
width  relatively  to  its  length.  When  the  furrow  is  closed  in,  the  spur 
is  about  one  fourth  of  the  entire  width  of  the  valve,  and  has  its  lower 
end  obliquely  rounded,  and  stands  at  about  its  own  width  from  the 
basi-scutal  angle :  when  there  is  only  a  slight  depression  and  no 
furrow  (as  is  always  the  case  with  young  specimens),  the  spur  is 
broader,  equalling  one  third  of  the  width  of  the  valve,  with  its  lower 
end  almost  truncated,  and  standing  at  about  half  its  own  width  from 
the  basi-scutal  angle.  But  the  absolute  length  of  the  spur,  also,  varies 
considerably ;  it  is  often  very  long,  compared  to  the  whole  valve.  The 
baaal  margin  on  the  carinal  side  is  sometimes  slightly  hollowed  out ; 
when  the  furrow  is  closed,  this  latter  side  slopes  towards  the  spur.  In- 
ternally, the  articular  ridge  and  crests  for  the  tergal  depressor  muscle 
are  moderately  prominent. 

Parietes,  the  longitudinal  septa  sometimes  stand  near  each  other, 
making  the  parietal  pores  small.  The  radii  have  oblique  summits, 
but  to  a  variable  degree ;  their  septa  are  unusually  fine,  aud  are  denticu- 
lated on  their  lower  sides;  the  interspaces  are  filled  up  solidly.  The 
altB  have  their  summits  very  oblique,  with  their  sutural  edges  nearly  or 
quite  smooth.  In  most  of  the  fossil  specimens,  and  slightly  in  some 
of  the  recent  specimens,  the  surface  of  the  sheath  presents  an  unusual 
character,  in  a  narrow,  longitudinal,  slightly  raised  border,  running  along 
the  sutures,  on  the  carinal  side  of  each  compartment. 

Ban8  thin,  porose ;  sometimes  with  an  underlaying  cancellated  layer. 

Mouth :  labrum  with  six  teeth  :  mandibles  with  the  fourth  and  fifth 
teeth  small,  either  sharp,  or  blunt :  maxillec  with  a  straight  edge,  or  with 
the  inferior  part  slightly  prominent.  Cirri  with  the  rami  of  the  first 
pair  unequal  by  four  or  five  segments  :  the  segments  in  the  shorter 
ramus  are  extremely  protuberant.  The  segments  in  the  second  cirrus 
only  moderately  protuberant :  but  all  the  specimens  were  in  bad  con- 
dition, and  it  appeared  as  if,  in  the  Panama  specimens,  the  segments  of 
the  second  cirrus  were  more  protuberant  than  in  the  Philippine  Island 
specimens.  In  the  posterior  cirri  there  are  from  three  to  five  pairs  of 
spines  on  each  segment :  even  amongst  the  Panama  specimens  some 
had  three  and  some  four  pairs,  and  a  white  Panama  specimen  had  five 
pairs  of  spines. 
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All  the  recent  specimens  which  I  have  seen,  were,  with 
one  exception,  attached  to  various  shells  and  crabs,  and  to 
each  other.  The  Peruvian  specimen  was  associated  with 
J?.  flosculus.  The  tertiary  specimens  are  often  congregated 
together  into  great  masses.  Including  the  recent  and  fossil 
specimens,  this  species  encircles  the  globe.  During  the  mio- 
cene  period  it  seems  to  have  been  the  commonest  existing 
sessile  cirripede ;  now,  it  does  not  appear  to  be  common, 
excepting,  perhaps,  at  Panama :  Mr.  Cuming  procured  only 
one  specimen  from  the  Philippine  archipelago. 


19.   BaLANUS  AMPHITRITE.      PL  5,  fig.  2  a — 2o. 

Lepas  radiata.     Wood's  General  Conchology  (1815),  PI.  7,  fig.  7. 

—  minoeP     JFootPs  General  Conchology  (1^5),  PI.  7,  fig.  6. 

—  BALANOiDES.  Polu    Tcstacea  utriusque  Sicili»  (1795),  Tab.  6. 
Balanus  balanoldes.     Risso.     Hist.  Nat.  de  TEurope  Merid., 

torn,  iv,  1826. 

S/iell  lotiffitudinally  striped  toith  purple  or  pink ;  some- 
times with  the  stripes  confluent ;  sometimes  wholly  white. 
Scutum  internally  with  a  prominent  broad  adductor  ridge. 

Var.  (1)  communis :  (2  e,  2  A,  2  /,)  nearly  white,  toith  pale  or  dark 
violet-coloured  longitudinal  stripes :  epidermis  rarely  persistent :  shell 
either  thin  or  thick :  radii  white  or  freckled  toith  reddish  mahogany 
colour,  with  their  summits  either  oblique,  sometimes  in  a  high  degree,  or 
nearly  parallel  to  the  basis  :  basal  point  of  spur  of  the  tergum  either 
square  or  bluntly  pointed,  Hab.  Mediterranean,  W.  Indies,  S.  Africa, 
Philippine  Archipelago,  New  South  Wales. 

Var.  (2)  venustus :  (2  a,)  white  or  pale  pink,  with  narrow  bright 
pink,  or  broad  pinkish-purple  stripes ;  orifice  either  much  dentated 
or  nearly  entire,  Tergum  with  the  carinal  half  of  the  basal  margin 
sometimes  much  hollowed  out,     Hab.  W.  and  S.  Africa,  Ceylon. 

Var.  (3.)  pallidus :  (2  c,  2  k,)  white,  with  or  without  a  yellowish 
persistent  epidermis;  sometimes  toith  the  edges  of  the  compartments 
tinted  purple :  radii  moderately  oblique :  tergum  generally  narrow, 
with  the  spur  sharp,  and  the  basal  margin  on  its  carinal  side  much 
hollowed  out,     Hab.  W.  Africa,  Madagascar,  Red  Sea. 

Var.  (4)  niveus:  (2f,)  white,  toith  longitudinal  hyaline  lines; 
epidermis  not  persistent.     Hab.  W.  Indies,  Florida,  S.  Africa,  &c. 

Var.  (5)  modestus:  upper  part  of  shell  white,  lower  part  uniform 
blueish-grey,  opercular  valves  as  in  Var.  (1).     Hab.  unknown. 

Var.  (6)  Stutsburi:  (2ef,  2i,  2m,2n,2o,)  white,  with  or  without  pink- 
isJirpurple  stripes,  which  are  often  confluent,  rendering  the  lower  part  of 
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the  shell  of  a  uniform  purplish  tint ;  epidermis  persistent :  radii  very 
narrow :  terbium  narrow,  spur  sharp,  varying  in  form  and  in  exact 
position  ;  earinal  margin  sometimes  highly  protuberant ;  basal  margin 
on  the  earinal  side  of  the  spur  generally,  but  not  invariably,  much  hoi' 
lowed  out,  .  Hab.  West  Africa. 

Var.  (7)  obscurus:  (PI.  b,  fig.  2g)  wilh  narrow,  approximate, 
obscure  and  often  almost  eofifluent,  slaty,  or  pale  purplish-brown,  or 
dark  slate-coloured  stripes.    Hab.  West  Indies,  Australia,  and  unknown. 

Yar.  (8)  variegatus:  with  narrow,  approximate,  dusky,  claret- 
coloured  stripes,  transversely  freckled  with  white  ;  shell  conical ;  walls 
very  thin :  scutum  with  the  adductor  ridge  small,    Hab.  New  Zealand, 

Var.  (9)  (an.  spec.  ?)  cirratus :  (fig.  2  b)  shell  very  pale  purplish- 
brown,  with  faint,  more  or  less  plain  longitudinal  stripes,  transversely 
fireckledwith  white;  walls  thin :  scuta  with  the  lines  of  growth  beaded : 
basis,  in  specimens  growing  in  groups,  irregularly  cup-formed :  maxilla 
with  the  inferior  comer  extremely  prominent.  Hab.  Mouth  of  Indus, 
Australia,  rhilippine  Archipelago. 

Hab, — ^Wanner  temperate  and  tropical  seas ;  extremely  common ;  Mediterra- 
nean, Smyrna,  Sicily,  Coast  of  Portugal,  West  Coast  of  Africa,  River  Gambia, 
West  Indies,  Demerara,*  Natal,  Madagascar,  Red  Sea,  Mouth  of  the  Indus, 
Ceylon,  Philippine  Archipelago,  East  Indian  Archipela^,  Pacific  Ocean,  east 
coast  of  Australia,  New  Zealand;  extremely  common  on  ships'  bottoms ;  often 
attadied  to  floating  timber,  canes,  &c. ;  often  associated  with  B,  tintinnaimlum  ; 
attached  to  pebbles  and  various  sheUs. 

With  respect  to  the  nomenclature  of  this  extremely 
common  species,  which  is  widely  distributed  in  all  the 
warmer  seas  (excepting,  as  far  as  I  have  seen,  on  the 
west  coast  of  America),  there  is  some  difficulty.  I  have 
no  doubt  that  it  is  the  Lepas  radiata  of  Wood  (1815),  but 
Bruguiere,  in  1789,  gave  this  same  name  to  a  Balanus 
which  he  had  not  seen,  but  which  is  figured  in  Chemnitz, 
Tab.  59,  fig.  842.  I  should  have  thought  that  this  also 
had  been  the  present  species,  but  Spengler,  in  describing 
(Skrifter  af  Naturhist.  Selskabet  i,  B.  1790)  this  individual 
specimen,  which  he  calls  L,  purpurea,  states  that  it  is  13 
lines  in  basal  diameter ;  now  this  is  a  size  which  is  never 
acquired  by  B,  amphitrite ;  and  the  description,  habits, 
and  size,  would  apply  equally  well  to  the  species  which  I 
have  called  B.  amarylUa ;  but  when  no  notice  is  taken  of 
such  points  of  importance,  as  whether  the  walls  are  per- 
meated by  pores,  whether  the  radii  are  smooth-edged, 
whether  the  scuta  are  striated,  it  is  impossible  to  identify 
with  any  approach  to  certainty  sessile  Cirripedes ;  and  the 
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names  given  ought,  in  ray  opinion,  to  cany  little  weight  wil 
them.  With  respect  to  Lamarck's  Jialaniis  radiatus  {\^\%)} 
the  synonyms  quoted  exhibit  some  great  and  inextricable 
confusion.  The  B.  radiatus,  again,  of  Risso,  is  a  fossil  and 
apparently  distinct  species.  There  can  be  no  doubt  that 
the  present  species  is  the  Lepas  fjalaiioidcs  of  Poli,  (and  of 
several  authors  who  have  followed  hiiu),  and  equally  little 
doubt  that  the  present  species  is  not  the  true  L.  balanoidea 
of  Linnfens,  which  has  a  membranous  basis,  and  which  I 
have  not  seen  from  the  Mediterranean.  Under  these  cir- 
cumstances I  have  concluded  that  less  confusion  would  be 
caused  by  giving  a  new  name  to  this  species  than  by  takiogj 
that  of  Wood,  which  ought  not  to  have  been  used  by  hii 
considering  Bruguicre's  previous  adoption  of  it. 

Under  the  head  of  B.  finHiinabuhtm  I  have  alluded  to  the 
gi'cat  variation  of  B.  amphitrite,  which  consists  not  only  in 
a  vast  diversity  in  the  colouring  and  in  the  general  aspect, 
but  likewise  in  the  degree  of  obliquity  of  the  summits  of 
the  radii,  in  the  form  of  the  terga,  and  slightly  in  that  of 
the  scuta.  In  order  to  show  that  it  has  not  been  from 
indolence  that  1  have  put  so  many  forms  together,  I  may 
state  that  I  had  already  named  and  fully  described  in 
detail  eight  of  the  following  forms  as  species,  when  I 
became  finally  convinced  that  they  were  only  varieties: 
it  would  require  at  least  tliii-ty  figures,  which  I  have  not 
the  power  to  give,  fully  to  illustrate  the  transitional  forms. 
As  with  B.  iintinnabulum,  the  deception  is  wonderfully 
enhanced  by  whole  groups  of  specimens  from  the  samt' 
locaUty  exactly  resembling  each  other,  and  sometimeil 
diflering  from  other  groups  attached  to  the  vety  sam«S 
object.  If  a  person  were  to  get  together  only  some  fifty 
or  sixty  specimens  from  only  half  a  dozen  difl'crent  locali- 
ties, he  would  almost  certainly  come  to  the  same  con- 
clusion, as  I  at  first  did,  that  several  of  the  varieties  are 
true  species ;  but  when  he  gets  several  hundred  specimens 
from  all  quarters  of  the  globe,  he  will  find,  to  his  trouble 
and  vexation,  that  character  after  character  fails  and  blenda 
away  by  ijisensible  degrees,  and  he  will  be  led,  as  the  more 
prudent  course,  to  include,  as  I  have  done,  and  I  hope 
rightly,  all  under  one  specific  name.     I  have  experien(    ^ 
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more  doubt  regarding  the  last  variety,  cirratuSf  than  on 
any  other,  on  account  of  its  peculiar  colouring,  and  from 
the  basis  being  often  irregularly  cup-formed.  Under 
B.  concavus  1  have  remarked  how  closely  some  of  its 
varieties  approach  to  B.  amp/iitrite,  and  it  is  to  this  last 
variety  that  they  approach ;  almost  the  only  difference  being 
that  the  scuta  in  B.  concavus  are  longitudinally  striated. 
Yet  some  of  the  varieties  of  the  two  species  are  so  distinct 
that  it  would  be  puerile  to  class  them  together.  I  will 
only  add,  that  after  studying  such  varying  forms  as  B.  tin- 
tinnabulum  and  amphitrite  it  is  difficult  to  avoid,  in  utter 
despair,  doubting  whether  there  be  such  a  thing  as  a  dis- 
tinct species,  or  at  least  more  than  half  a  dozen  distinct 
species,  in  the  whole  genus  Balanus. 

As  with  B.  tintinnabulum,  I  will  first  give  a  full  descrip- 
tion of  the  more  common  forms,  alluding  only  to  each  less 
frequent  variation,  and  then  separately  describe  briefly  the 
more  marked  varieties. 


General  Appearance, — Shape  conical,  either  steep  or  conBiderably 
depressed;  sometimes  tubular;  orifice  either  nearly  entire  or  deeply 
toothed,  not  large,  varying  from  rhomboidal  to  rounded- trigonal.  Sur- 
face of  shell  smooth,  never  ribbed,  generally  naked,  but  occasioually  the 
yeUowish  epidermis  is  persistent ;  in  the  same  indivitiual,  I  have  seen  all 
the  lower  part  of  the  sheU  thus  covered  and  the  upper  part  naked,  the 
line  of  separation  being  defined.  The  colour  varies  much,  even  some- 
times considerably  on  the  same  individual ;  generally  white  or  pale  gray, 
with  duU  violet-coloured,  longitudinal,  moderately  broad  stripes ;  these 
stripes  are  sometimes  equidistant,  but  more  usually  they  are  arranged 
so  as  to  leave  broad  white  spaces ;  the  stripes  fade  away  by  endless 
variations,  the  edges  of  the  compartments  and  the  carinid  end  of  the 
shell  longest  retaining  any  colour,  until  we  have  a  uniformly  white 
shell,  generally  covered  with  a  yellowish  epidermis;  or  the  white 
is  longitudinally  marked  with  hyaline  lines ;  this  latter  variety 
has  a  very  peculiar  aspect,  and  I  did  not  doubt  it  was  specifically  dis- 
tinct, until,  in  a  number  of  specimens  on  a  ship  from  the  West  Indies, 
I  got  the  most  perfect  series,  and  another  scarcely  less  perfect  series 
from  the  Mediterranean,  graduating  into  common  coloured  varieties. 
Rarely  the  dull  violet  or  purple  stripes  become  approximate  and  dark, 
so  that  the  whole  sheU  is  tinted  of  a  brownish  slate-colour,  occasionally 
freckled  with  white.  Again,  we  have  another  set  of  very  pretty  varieties, 
with  a  white  or  very  pale  pink  ground,  with  either  narrow  bright  pink 
or  broad  pinkish-purple  stripes.  Again,  I  have  seen  numerous  speci- 
mens of  a  variety,  var,  Stutsburi,  from  the  west  coast  of  Africa,  in  which 
the  upper  part  of  the  shell  is  white,  and  the  lower  part  shaded  with 
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pinkiih  or  dark  purple  approximnle  etripeR,  which  often  become  con- 
fluent; ill  one  group,  the  whole  shell  being  thus  uuiformly  coloured, 
without  any  vestige  of  Btripea.  I  bnve  ni-eu  another  group  tram  itn 
uoltnown  locality,  iii  which  the  luvrer  part  of  ilie  shell  wna  uiiitormly 
bluei«li-grey.  A  lariety  from  Australin  has  narrow  approiiointe  dnrlc 
dare  I- coloured  itripes,  transYerBely  freckled  with  white.  Lastly,  in 
the  variety  eirratut,  ihe  whole  shell  is  very  pale  purplish-browu,  with 
iDdistinct  long;iiu(linal  browDiab  stripes,  trauATersely  freckled  witli  white 
liaes.  1  considered  this  as  a  disliuct  apccies,  uutil  quite  lately  finding 
forms  wbicli  I  could  not  possibly  determine  whether  to  ciu^a  as 
B.  cirralus  or  amphitrite. 

The  radii  are  generally  Buow-white,  or  freckled  with  a  bright 
mnhogaiiy  tint,  or  rarely  clouded  with  purple,  or  iii  the  pink  vurietiea 
with  pink.  Tlie  scuta  are  dull  purple  or  pink,  generally  with  a  white 
baud  along  ibeir  tergal  margin  ;  often,  however,  they  are  white,  with 
merely  one  or  two  purple  fasoise.  The  thickneBs  or  strength  of  the 
ahells  Taries  niucli ;  some  specimens  attached  to  a  floating  cnue,  from 
Natal  and  the  Pliilippine  Archipelago,  were  extremely  strong ;  utbera, 
from  the  Mcdiierraiieaii  and  Australia,  and  some  tubular  varie ties  from 
the  West  Indies,  were  very  thin,  translucent,  and  fragile.  Si:e  :  large 
apeciinens  generally  attain  a  diameter  of  from  half  to  three  quarten  of 
an  incli  in  hasal  diameter ;  and  I  bare  seen  one  or  two  specimens  an 
inch  iu  diameter. 

Scutum ;  sometimes  the  surface  la  very  smooth,  but  generally  the 
growtli-ridg>.-s  are  moderately  prominent;  the  latter  are  occo^iouitlly 
very  finely  beaded,  and  this  seems  always  the  case  with  var.  eirratut. 
Internally,  the  articular  ridge  is  prominent  and  reflexed :  the  adductor 
ridge  is  sharp,  very  prominent,  and  straight ;  it  runs  parallel  to  the 
occlndent  margin ;  cloae  to  its  lower  aide  there  is  often  a  depresaioa 
(PI.  5,  fig  2  i),  sometimes  bounded  by  a  slight  ridge,  as  if  for  the  at- 
tachment of  a  muscle,  but  tbere  certainly  is  no  muscle  here:  rarely 
the  adductor  ridge  is  only  slightly  prominent:  there  is  a  small  and 
shallow  tittle  pit  of  variable  depth  for  the  lateral  depressor  muscle. 

Tergam  (2  i — 2  o)  ;  this  valve  is  here  far  more  variabie  than  in  any 
other  species ;  iu  the  commonest  purple-striped  forms  (2  /),  the 
valve  is  rather  broad,  the  basal  margin  lies  in  nearly  a  straight  line  on 
the  opposite  sides  of  the  spur,  which  is  placed  at  rather  less  than  its 
own  width  from  the  baM-scutal  angle ;  the  spur  is  rather  short,  and  in 
width  about  one  fourth  of  the  entire  valve ;  ita  lower  end  is  either 
bluntly  pointed  or  more  commonly  nearly  square  (2  A)  and  parallel  to 
the  basal  margin :  in  young  specimens  it  is  generally  sharper  than  in 
older  ooea.  Externally,  in  the  line  of  the  spur,  there  is  either  a  alight 
longitudinal  depression,  or  more  rarely  a  deep  furrow.  Theearinal  mar- 
gin is  more  or  less  convex,  and  is  formed  by  upturned  lines  of  growth ; 
the  scutal  margin  is  broadly  inflected.  Internally,  the  articular  ridge 
in  the  upper  part  is  very  prominent :  tbe  crests  for  the  tergal  depressor 
muscle  are  moderately  prominent,  hut  very  variable.  Sometimes  the 
carinal  portion  of  the  basal  margin  is  slightly  hollowed  out.  In  par. 
SluUiuri  (2  m,  2  n,  2  o),  and  iu  some  white  varieties,  which  differ  most 
in  the  shape  of  the  tergum  from  the  commoner  varieties,  the  whole 
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yalve  is  narrower,  the  spur  is  much  sharper  and  narrower,  the  carinal 
half  of  the  basid  margin  is  mnch  hollowed  out  and  slopes  down 
towards  the  spur,  with  the  crests  for  the  depres^sor  mnscles  depending 
beneath  the  basal  margin,  and  with  the  carinal  margin  sometimes 
extremely  convex  or  protuberant.  But  the  shape  and  position  of  the 
f  pur,  and  the  outline  of  the  carinal  half  of  the  basal  margin  vary  much 
in  nearly  all  the  varieties. 

Compartments, — The  upper  parts  of  the  parietal  pores  are  either 
filled  up  solidly  with,  generally  coloured,  shell,  or  they  are  crossed  by  thin 
transverse  calcerous  septa :  the  longitudinal  parietal  septa  occasionally 
bifurcate  at  their  bases  close  to  the  outer  lamina,  making  an  irregular 
outer  row  of  minute  pores.  The  Radii  have  their  septa  rather  fine, 
and  finely  denticulated  on  both  sides,  but  sometimes  only  on  the  lower 
side ;  the  thickness  of  the  septa  varies  a  little ;  the  interspaces  are 
filled  up  solidly  ;  the  summits  of  the  radii  are  jagged  and  oblique,  and 
naiially  form  an  angle  of  about  45^  with  the  basis,  not  being  added  to 
above  the  level  of  the  opercular  membrane ;  but  not  rarely  they  reach 
up  much  higher,  and  are  very  nearly  parallel  to  the  baais,  extending 
from  tip  to  tip  of  the  compartments.  Again,  in  some  ordinary  varieties, 
and  always  in  var.  Stutsburi,  the  summits  of  the  radii  are  extremely 
oblique,  the  radii  themselves  forming  a  mere  border  to  the  compart- 
ments to  which  they  belong.  In  no  other  species  have  I  seen  so  great 
an  amount  of  variation  in  the  form  of  the  summits  of  the  radii.  The 
ala,  in  like  manner,  have  their  summits  either  very  oblique,  not  being 
added  to  above  the  opercular  membrane,  or  they  are  only  slightly 
oblique ;  it  often  happens  that  in  those  specimens  in  which  the  sum- 
mits of  the  radii  are  nearly  parallel  to  the  bai»is,  the  alee  are  very 
oblique,  and  the  converse :  in  other  individuals,  both  radii  and  alse  have 
equally  oblique  summits.  The  sutural  edges  of  the  alee  vary  in  tliick- 
ness,  being  either  very  thin  and  obscurely  crenated,  or  moderately 
thick  and  ribbed.  The  basis  u  porose ;  but  I  have  never  seen  an 
underlying  cancellated  layer  of  shell,  as  is  so  common  in  several 
species. 

Mouth :  labrum,  with  from  four  to  eight,  generally  with  six,  little 
teeth :  mandibles  with  three  teeth,  and  two  minute  lower  teeth,  or 
mere  knobs :  maxillae  with  the  edge  straight,  or  with  the  inferior  part 
forming  a  slightly  step-formed  projection.  Cirri :  the  rami  of  the 
first  pair  are  unequal  by  three  or  four  segments,  but  in  some  specimens 
by  five  or  six  segments,  with  the  front  surfaces  of  the  segments  in  the 
shorter  ramus  extremely  protuberant.  The  second  pair  of  cirri  are 
short,  with  the  front  surfaces  of  the  segments  moderately  protuberant : 
the  third  pair  have  a  tuft  of  bristles  at  their  bases  on  the  thorax.  The 
segments  m  the  sixth  pair  have  from  four  to  six  pairs  of  spines  on  the 
segments ;  equal-sized  specimens  seem  to  vary  in  this  latter  respect. 
There  is  a  small  sharp  projection  on  the  dorsal  base  of  the  penis. 

Farieties. 

With  respect  to  rar.  1,  communis,  I  have  nothing  further  to  remark, 
except  that  I  have  seen  specimens  identically  similar  from  the  Medi- 
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terranean,  Natal,  the  Philippine  Archipelago,  Mid  Sydney;  at  the 
latter  place  it  is  said  to  be  tare,  but  in  most  placea  it  is  ihe  com- 
monest Tarifty,  aud  is  often  nttnched  to  ships'  bottoms.  Of  ear.  2, 
veniuiu*,  I  \m\e  seen  specimena  from  the  west  coast  of  Africa,  Natal, 
and  Ceylon,  in  groups  by  themaelfes,  and  associated  with  car.  com- 
mania;  it  is  much  leas  coinmon  than  par.  1.  The  third  variety, 
palliiius,  is  not  nncommou ;  I  have  seen  many  apccimens  from  tiie 
bottoms  of  ships,  from  the  West  Indies,  and  the  west  coast  of  Africa. 
Of  the  far.  4,  niveua,  I  have  seen  the  most  perfect  gradunied  series 
passing  into  par.  I,  both  from  the  West  Indies,  Florida,  and  the 
Mediterranean ;  I  have  seen  other  specimens  from  the  Red  Sea  and 
Madagascar.  Of  the  cor,  5,  nwdeatug,  I  have  seen  only  one  group  from 
nn  unknown  locahty ;  it  is  only  remarkable  from  its  uniform  colouring. 
The  var.  6,  StuUburi,  is  more  remarkable  than  the  foregoing ;  until 
quite  lately  1  did  not  doubt  that  it  was  speciAcally  distiact;  but  as  I 
have  seen  every  character  graduate  into  other  varieties,  I  am  now  con- 
vinced that  it  is  not  a  true  species :  all  the  specimens  which  I  have 
Been  have  come  ou  shells,  or  on  ships'  bottoms,  from  Weet  Africa. 
Of  ear.  7,  obscarva,  I  have  seen  three  or  four  groups  of  specimens  from 
unknown  quarters,  both  on  pebbles,  shells,  and  on  cork  (probably 
from  the  Atlantic  ocean) ;  and  likewise  some  specimens  takcu  from 
the  bottom  of  Her  Majesty's  ship  "  Fly,"  on  the  east  coast  of  Australia; 
these  latter  are  intermediate  in  character  with  the  next  var.  rariepaliu, 
from  the  Australian  seas,  which  1  at  first  rauked  as  an  undoubted 
species,  but  I  have  subsequeatly  failed  ii)  discovering  any  suificieut 
diagnostic  character.  Lastly,  of  var.  drratua,  I  have  seen  several 
groups  of  specimens  from  India  and  the  Philippine  Archipelago,  and  a 
group  intermediate  in  character  between  tbia  and  the  first  and  third 
varieties,  from  Australia;  I  ret4iined  tbis  variety  owing  to  its  peculiar 
freckled,  pale  brown  colouring  and  beaded  scuta  (of  which,  however, 
I  have  seen  decided  traces  in  the  common  variety),  as  a  distinct  speciee, 
after  1  had  given  up  all  the  foregoing  forms.  1  entertain  some  doubts 
whether  1  have  now  acted  right ;  but  when  I  found  some  specimens 
which,  1  found  it  impoisihle  to  decide,  whether  to  rank  as  anipkitriie  or 
tirratut,  I  determined  to  lake  Ihe  more  prudent  course,  and  sink  the 
latter  as  a  species.  This  variety,  also,  seems  to  connect  B.  ampAitrite 
and  e'ineiiviu  very  closely. 


21.  Balanus  pcecilds.     Pi.  i5,  fig.  3  a,  3  A. 

SMi  dull  red,  freckled  mth  tohite.  Scutum  intemm 
mf&out  an  adductor  ridge ;  terffum  with  the  npur,  sAaq 
truncated,  almost  one  third  of  width  of  valve. 

Hob. — West  toast  of  Sootii  America,  Mus.  Cuming :  attuched  to  an  AviouJlJ 

The  appearance  of  tlic  Irugile  slicU,  in  the  ouc  group  ( 
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specimens  which  I  have  Been,  leads  me  to  suspect  that  they 
may  have  grown  under  unfavorable  circumstances.  This 
species  differs  considerably  in  general  aspect,  but  not  much 
in  essential  characters,  from  B.  amphitrite;  the  absence, 
however,  of  an  adductor  ridge  to  the  scutum,  and  the  sharply 
truncated  spur  of  the  tergum,  are  sufficient  to  distinguish 
them.  In  the  opercular  valves  this  species  comes  near  to 
B.  vinaceus,  also  from  the  west  coast  of  South  America ; 
but  the  striated  scuta  of  that  species,  the  cancellated  inner 
lamina  of  the  parietes,  the  general  colouring,  and  square 
porose  radii,  are  amply  diagnostic  characters. 

General  Appearance, — Shell  fragile,  tubulo-conical,  orifice  large, 
Dfttting  from  diamond-Bbaped  into  oval.  Colour  fine  dark  rose, 
mckled  with  tranayerBe,  sharply  pointed,  fine  zig-zag  white  lines :  the 
pink  is  also  ao  arranged  aa  to  obscurely  give  to  the  walls  a  longi- 
tudinally striped  appearance :  radii  ^nerally  rather  whiter  than  the 
walls,  and  similarly  freckled :  terga  similarly  freckled  :  scuta  dull  red, 
^th  a  white  band  along  the  scutal  margin.  Basal  diameter  of  largest 
specimen  half  an  inch. 

Scutum^  externally  smooth :  internally,  articular  ridge  moderately 
dereloped,  slightly  reflexed :  there  is  no  adductor  ridge :  there  is  a 
distinct  pit  for  the  lateral  depressor  muscle.  Terffum,  with  the  scutal 
margin  unusually  prominent,  toothed :  longitudinal  furrow  shallow,  the 
edges  apparently  having  no  tendency  to  fold  in  :  spur  short,  barely  one 
third  of  width  of  valve,  with  the  lower  end  sharply  truncated,  parallel 
to  the  basal  margin:  articular  ridge  and  crests  for  the  depressores 
moderately  prominent. 

Compartmente, — Walls  very  fragile,  with  the  outer  lamina  not 
thicker  than  the  inner  lamina.  Radii  fragile,  broad,  with  their 
summits  moderatelv  oblique;  their  sutural  edges  have  the  septa 
plainly  denticulated  on  both  sides,  with  the  interspaces  filled  up 
solidly  nearly  to  the  tips  of  the  septa.  Ala,  with  their  summits 
more  oblique  than  those  of  the  radii;  their  sutural  edges  smooth. 
Basis  with  an  underlying  cancellated  layer.  Mouth :  labrum  with 
three  unusually  large  teeth  on  each  side  of  the  notch :  mandibles  with 
the  fourth  tooth  tolerably  well  developed,  the  fifth  being  confluent  with 
the  inferior  angle.  Maxill^B  simple.  Cirri, — first  pair  with  one  ramus 
longer  by  about  four  segments  than  the  other  ramus,  which  has  con- 
siderably protuberant  segments :  second  pair  with  segments  only 
moderately  protuberant :  sixth  pair  with  segments  much  elongated,  but 
bearing  only  four  pairs  of  spines. 
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22.    fiALANUS  EBURNEU8.      PL  5,  fig.  4  a— 4  rf. 

BALAims  EBURNSUS.    Aug.  Oould  (!)    Report  on  the  Invertebrata 

of  Massachussetts,  1841,  fig.  6. 

Shell  yellowish  white.  Scutum  striated  longitudinally  : 
tergum  with  the  spur  truncated^  the  basi-carinal  margin 
generally  much  holloioed  out^  and  the  carinal  margin  pro- 
tuberant in  the  upper  part. 

Hob. — ^United  States,  from  about  lat.  42°  to  Charlestown ;  West  Indies ; 
Honduras  ;  Venezuela ;  attached  to  shells  and  floating  wood.  Attached  to  ships* 
bottoms  from  Trinidad  and  Jamaica,  associated  with  B.  tintinnabulum,  ampki* 
trite,  and  improvisui.  Brackish  water,  Salem,  Massachussetts,  according  to 
Mr.  Stimpson.  Mus.  Aug.  Gould,  Agassiz,  Stutchbury,  Cuming,  W.  Dunker, 
&o, ;  very  common. 

General  Appearance  — Shell  conical,  or  almost  tubular ;  white,  with 
the  surface  very  smooth,  covered  by  thin  yellowish  epidermis,  but  with 
the  radii  naked.  Orifice  large,  passing  from  rhomboidal  into  pentagonal, 
moderately  toothed.  Average  full  size,  about  one  inch  in  basal  diame- 
ter ;  I  have  seen  a  specimen  1  *3  in  basal  diameter,  and  the  same  in 
height. 

Scutum,  plainly  striated  longitudinally :  the  teeth  on  the  occludent 
margin  sm^.  Internally,  the  upper  surface  is  roughened :  the  articular 
ridge  is  prominent,  and  either  slightly  or  not  at  all  reflexed :  the  pit  for 
the  adductor  muscle  is  distinct ;  the  adductor  ridge  is  prominent  in  a 
variable  degree,  and  is  almost  confluent  with  the  articular  ridge.  In 
one  specimen  from  Beverly  Bay,  U.  S.,  the  scuta  were  extraordinarily 
disintegrated,  and  I  could  perceive  no  trace  of  the  external  radiating 
striae.  Terffum,  with  the  basal  margin  on  the  carinal  side  of  the  spur 
sometimes  deeply  (PI.  5,  fig.  4  6),  and  sometimes  only  slightly  (fig.  4  d), 
and  rarely  hardly  at  all,  hollowed  out :  when  much  hollowed  out  the 
valve  may  almost  be  said  to  be  two-pronged,  with  the  carinal  prong 
narrower  than  the  spur.  There  is  no  distinct  longitudinal  furrow,  but 
the  whole  scutal  margin  projects  above  the  general  surface  of  the 
valve^  In  the  carinal  margin,  in  the  upper  part,  there  is  a  remarkable 
convexity  or  protuberance  in  the  same  plane  with  the  valve,  from 
which  it  is  separated  by  a  very  slight  and  narrow  ridge.  The  spur  is 
about  one  fourth  of  the  width  of  the  valve,  with  its  lower  end  abruptly 
truncated.  Internally,  the  upper  surface  is  much  roughened  with 
finely  crenated  ridges :  the  distinct  crests  for  the  depressores  cover  the 
whole  of  the  so-called  carinal  prong. 

Compartments ;  the  radii  and  alse  have  their  summits  oblique,  some- 
times a  little  rounded,  but  not  smooth.  The  septa  on  the  sutural 
edges  of  the  radii  are  remarkably  fine,  and  closely  approximate ;  the 
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denticuli  are  excessively  minute.  The  sutoral  edges  of  the  alee  are 
most  delicately  crenated;  the  alse  are  largely  added  to  during  the 
diametric  growth  of  the  shell,  and  above  the  level  of  the  opercular 
membrane.  The  parietal  pores  are  square  and  rather  large :  they  are 
crossed  by  transverse  septa  almost  close  down  to  the  basia:  the 
longitudinal  septa  have  tolerably  large  denticuli  at  their  bases.  The 
pores  in  the  basis  are  crossed  by  numerous  transverse  septa. 
When  specimens  grow  in  a  group,  the  basis  is  sometimes  irregularly 
cup- formed. 

Mouth :  labrwn  serrated  with  small  teeth,  decreasing  in  size  down- 
wards,  on  each  side  of  the  central  notch.  Mandibles  with  the  third 
tooth  rather  thick  and  blunt,  and  with  the  fourth  and  fifth  knob-like. 
Maxilla,  with  the  inferior  part  projecting  much  beyond  the  rest  of 
the  edge,  and  bearing  two  long  single  spines:  between  these  two 
spines  and  the  Iturge  upper  pair,  there  are,  in  a  full-sized  specimen, 
about  seven  pairs  of  moderately  long  spines,  feathered  on  their 
aides.  Outer  maxilUe  thickly  clothed  with  very  fine  spines,  and  re- 
markably prominent. 

Cirri :  first  cirrus,  with  one  ramus  having  twenty-six  segments,  and 
longer  by  ten  segments  than  the  shorter  ramus,  which  has  sixteen  seg« 
ments :  me  shorter  ramus,  and  both  ramii  of  the  second  pair,  have  their 
segments  remarkably  protuberant  in  front ;  the  protuberance,  in  the 
upper  segments,  equalling  in  length  the  supporting  part  of  each 
segment :  rami  of  the  second  cirrus  unequal  in  length  by  nve  segments. 
Third  cirrus  with  the  segments  only  sliehtly  protuberant ;  rami  con- 
siderably longer  than  those  of  the  second  cirrus :  at  the  dorsal  base  of 
the  pedicel  of  this  third  cirrus  there  is  no  tuft  of  fine  hairs,  as  is  common 
in  many  other  species.  Sixth  pair,  with  the  upper  segments  elongated, 
bearing  from  six  to  seven  pairs  of  spines ;  dorsal  spines  short,  thin, 
and  few. 

AffinitieM :  in  external  appearance  of  the  shell,  this  species  can 
hardly  be  distinguished  from  some  of  the  white  varieties  of  B,  amphi- 
trite;  and  there  is  a  considerable  resemblance,  in  some  of  the  varieties, 
in  the  opercular  valves ;  but  the  longitudinally  striated  scuta  of  B, 
ebumeus  sufiice  to  distinguish  these  certainly  very  distinct  species. 
Equally,  or  even  more  like  externally,  is  this  species  to  the  B,  Hameri, 
so  that  I  have  received  from  an  eminent  naturalist  in  the  United  States 
both  species  mingled  in  the  same  lot,  all  bearing  the  same  name  of 
B.  ebumeue;  but  when  the  internal  structure  of  the  shell  is  exa- 
mined, the  species  are  at  once  seen  to  be  far  removed  from  each 
other.  Still  more  close  is  the  affinity  of  this  species  to  B,  improvisui, 
both  in  internal  and  external  characters  :  it  agrees  with  this  species  in 
the  singular  habit  of  being  able  to  live  in  brackish  water :  these  two 
species  are  the  only  ones  which  have  the  labrum  serrated  with  teeth, 
graduated  in  size,  on  each  side  of  the  central  notch.  In  the  case  of 
young  specimens  of  the  var,  asnfnilis  of  B,  improvitua,  an  inhabitant 
of  the  same  seas  with  B.  eburneu9,  the  diagnosis  is  most  difficult  with- 
out long  practice ;  for  in  the  young  of  ebumeus,  the  compartments  are 
only  partially  covered  by  yellow  epidermis,  and  have  a  striped  appear- 
ance, the  radii  are  sometimes  very  oblique,  the  scuta  externally  have 
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not  acquired  their  longitudinHl  striK,  and  internally  the  adductor  nd^e 
hcB  not  BO  close  to  the  articular  ridge  a«  it  does  gubsequeiitly ;  bcDce  I 
for  Kome  lime  mistook  the  var.  atiimilU  of  B.  improrimu  for  the  young 
of  B.  ebvrneut.  But  1  found  in  the  latter,  that  the  rami  of  the  fint 
pair  of  cirri,  are  always,  even  in  the  eariieat  youth,  more  unequal  in 
length,  and  that  each  segment  of  the  posterior  cirri  bears  a  greater 
number  of  pairs  of  spines,  there  being,  eren  in  very  minute  specimen*, 
aeven  pairs.  Moreover,  after  having  examined  scores  of  specimens, 
I  found  I  could  almost  always  distinguish  the  two  specie*  by  the  I 
atnoothness  and  curvature  of  the  summits  of  the  radu  of  £.  mpromtut; 
I  entertain  no  doubt  whatever  about  the  distinctness  of  the  two  species; 
indeed,  when  both  are  mature,  besides  the  grcnter  size,  striated  scuta,  1 
Sic.  of  B.  eburneiti,  their  general  aspect  is  very  different. 


22.  Balanus  improvises.     PI.  6, 


SfieUwkile:  radii  narrow,  with  (heir  upper  margins  smooth, 
slightiy  arched,  very  oblique.     Tergmi  with  a  longitudinal  1 
fiirrow  ;  ^ur  with  the  end  rounded. 

Var.  assimilis,  with  longitudinal  white  hijatine  lines. 

ifo*.— England,  Scotland,  Belgiom  (?),  Nova  Scotin,  United  States,  West  I 
Indies,  Rio  Pluta,  Soutlicm  Patngonia,  Qnjatjuil,  West  Colombia;  atlnclied  to  | 
wood,  shelU,  rocks,  ships'  bottoms,  from  low  tidal  level  to  twenty  fatlioma  depth. 

General  Appearance. — Shell  conical,  with  a  rather  large  diamond- 
shaped  oritice,  moderately  or  but  little  toothed  ;  very  pmooth ;  walla 
never  folded  longitudinally ;  white,  with  an  extremely  thin  pnle-yellow 
persistent  epidermis.  The  radii  are  very  narrow,  with  their  summit*  very 
oblique,  rounded,  and  smooth :  the  epidermis  is  generally  more  per- 
sistent on  the  radii  than  on  other  parts,  and  this  is  exactly  the  reverse 
of  what  is  common  wilh  B.  ebumeus.  The  specimens  from  nearly 
f^h-water  in  the  R.  Plata  (hereafter  to  be  mentioned),  are  brownish,  ana 
have  undergone  a  remarkable  degree  of  corrosion,  the  outer  lamina  of 
the  walls  having  been  entirely  removed  to  near  the  base ;  hence  the 
external  aspect  of  these  specimens  is  wholly  different  from  ordinary  in- 
dividaals.  The  par.  auimili$  has  also  a  very  different  appearance, 
owing  to  the  dead  white  of  the  walls  being  relieved  by  narrow  ap- 
proximate longitudinal  hyaline  hnes,  corresponding  with  and  caused  by 
the  longitudinal  parietal  septa  being  externally  vioible  through  the  outer 
lamina  of  the  parietes ;  the  epidermis  on  the  radii  is  also  of  a  rather 
brighter  yellow.  The  largest  specimens  which  1  have  seen  arc  those 
from  the  Plata,  and  those  attached  to  a  ship  from  the  West  Indies,  and 
they  had  a  basal  diameter  of  '6  of  an  inch :  from  4  to  -5  of  an  inch  ia 
the  more  usual  full  average  size.  J 

Scuta,  with  the  lines  of  growth  but  little  prominetil:  articular  ridge  I 
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promineDty  but  litUe  reflezed:  addactor  ridge  straight  and  very  pro- 
minenty  yarying  a  little  in  ita  distance  from  the  articular  ridge ;  tnere 
is  scarcely  any  depression  for  the  lateral  depressor  muscle ;  the  upper 
internal  surface  or  the  yalve  is  rou^ened  with  ridges.  TeryOf  with  a 
moderately  deep  longitudinal  furrow  ;  spur  short,  rather  narrow,  with 
the  end  rounded,  placed  at  less  than  its  own  width  firom  the  baai-scutai 
angle ;  in  the  Rio  Plata  specimens  the  spur  is  dose  to  this  angle :  the 
baiNd  margin  is  generaUy  straight  on  opposite  sides  of  the  spur,  but 
sometimes  on  the  carinal  side  it  is  a  little  hollowed  out.  The  lines  of 
growth  are  upturned  along  the  carinal  margin,  which  consequently  is 
a  little  protuberant,  but  to  a  varying  de^ee.  The  crests  for  the  de- 
pressores  are  extremely  distinct  and  promment.  In  the  yarieties  haying 
the  basi-carinal  margin  hollowed  out,  and  the  carinal  margin  protube- 
rant, there  is  a  marked  resemblance  to  the  peculiar  tergum  of  B, 
ehtmeus. 

fFalU:  the  parietal  pores  are  tolerably  large,  and  are  crossed  by  nu- 
merous transverse  septa :  the  longitudinal  septa  are  very  finely  denti- 
culated at  their  bases,  but  occasionally  almost  smooth.  The  radii  are, 
aa  stated,  extremely  narrow,  and  very  remarkable  from  their  smooth 
rounded  edges ;  their  septa  are  barely  denticulated.  The  ciUe  are  re- 
markably protuberant ;  uey  have  their  summits  much  less  oblique  than 
those  of  the  radii,  and  sometimes  they  are  almost  parallel  to  the  basis : 
their  sutural  edges  are  coarsely  crenated.  Basia,  flat,  thin,  permeated 
by  pores,  but  the  pores  do  not  generally  run  to  the  very  centre ;  they 
are,  as  usual,  crossed  by  transverse  septa. 

Mouth:  the  labrum  is  the  most  remarkable  part;  on  each  side  of 
the  central  notch  there  are  generally  two  teeth ;  and  on  the  two  sides 
of  the  notch  itself  nine  or  eleven  smaller  teeth,  decreasing  regulariy 
in  size  downwards  till  they  become  so  minute  as  to  be  hardly  visible 
even  under  the  compound  microscope ;  thus,  in  the  two  specimens 
closely  examined,  there  were  altogether  twenty-two  and  twenty-six 
teeth  on  the  labrum.  Mandibles  with  the  two  inferior  teeth  reduced  to 
mere  knobs :  maxilla  with  the  lower  part  of  the  edge  bearing  two  large 
spines,  and  generally,  but  not  always,  forming  a  step-formed  projection. 
Cirri:  the  ramii  of  the  first  pair  are  but  slightly  unequal;  in  one 
specimen  examined  there  were  fifteen  segments  in  one  ramus  and 
twelve  in  the  other:  segments  very  protuberant  in  front.  Second 
cirrus  with  the  segments  only  slightly  protuberant ;  segments  thirteen. 
Third  cirrus  longer  than  the  second  pair,  with  the  rami  rather  unequal 
in  length :  there  is  a  tuft  of  long  spines  on  the  basal  segment  of  the 
pedicd  of  this  cirrus.  Fourth  cirrus  twenty-two  segments.  Sixth 
cirrus,  in  the  same  individual,  thirty-four  segments :  on  each  of  these 
segments  there  are  five  or  six  pairs  of  spines.  I  may  specify  that  the 
longer  ramus  of  the  first  cirrus  of  a  large  Bio  Plata  specimen  had 
twenty-four  segments. 

Varieties,  affinities. — When  I  first  met  with  the  rar.  assimiliSy  mis- 
guided by  its  general  aspect,  I  did  not  doubt  that  it  was  specifically 
distinct ;  I  was  strengthened  in  this  riew  by  the  absolute  identity  of 
several  hundred  specimens  attached  to  two  vessels  from  Jamaica  and 
Trinidad,  in  the  West  Indies,  with  one  specimen  from  Charlestown,  in 
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the  United  States,  sent  me  by  Prof.  Agiusiz,  anil  ivitli  scTera)  in  three 
lota  from  tbe  western  lro|)iciil  shores  of  South  America;  yet  oa  close 
exBratiialion  I  cnn  point  out  no  one  distingnishing  diarncter,  either  in 
tbe  shell  or  anioDirs  boiiy,  excepting  tbe  longitndinal  hyaline  hneR  on 
parictes,  due  to  the  septa  being  extcroallj  Tisible.  The  presence  of 
similar  Unes  is  variable  iii  white  vars.  of  B.  amaryllit  and  amphilrite, 
and  they  are  seen  in  very  young  specimens  of  li.  ehumeut:  hence  it  is 
impossible  to  consider  so  (rifling  a  character  as  specific ;  moreover, 
lately  I  have  seen  a  British  specimen  with  hyaline  lines,  and  some  few 
other  specimeuB  in  au  iutermediHte  conditiun.  Under  the  head  of 
B.  ebumeut,  I  have  stated  that  although  that  species  and  B.  improvitm, 
which  in  the  West  Indies  are  associated  together,  arc  moat  readily  dis- 
criminated when  old,  yet  when  young,  they  so  closely  resemble  each 
other  that  the  eye  requires  much  practice  to  separate  them.  On  account 
of  this  species  and  B.  ertnatua  being  sometimes  associated  together  on 
the  shores  of  England,  I  have  pointed  out  under  B.  erenatut,  the  relative 
diagnostic  characters  of  the  two.  The  chief  affinity  of  B.  improniiu*  is 
certainly  towards  B.  ebiimeus;  hut  in  the  narrow,  oblique,  rounded, 
and  smooth-edged  radii,  there  is  a  relationship  shown  to  the  species 
in  tbe  last  section  of  the  genus,  such  as  B.  amnryllu,  and  more  espe- 
cially to  the  fossil  B.  dolotus :  so  close  is  the  resemiilance  in  tbe  external 
appearance  of  the  ahell,  and  iu  the  structure  of  the  opercular  valves,  to 
the  latter  species,  that  1  for  some  lime  did  not  discover  their  distinctness. 
Balanui  improvtsua  has  hitherto  been  overlooked  by  naturalists,  and  has 
probably  been  cogfounded  with  B.  crenatiu  or  balamide*. 

Range  and  habit». — This  species,  as  far  as  my  experience  goes,  is 
commoner  on  tbe  shores  of  Kent  than  on  other  part«  of  England  :  the 
first  specimens  which  lme>  with,  I  owed  to  the  kindness  of  Mr.  Mctcalf, 
they  were  attached  to  wooden  stakes  from  Heme  Bay,  together  with  a 
single  specimen  of  B.erenatiu:  I  have  seen  other  specimens  from  near 
Woolwich,  from  the  Kentish  oyHter-beds,  from  Sandwich,  and  from 
Ramsgale.  Tbe  only  other  British  specimens  which  I  base  seen  are 
from  the  River  Itcben,  in  Hampshire,  and  from  Loch  Shicldaig,  in 
Ross-shire  (Mus.  Jeffreys),  from  a  depth  of  twenty  fathoms.  Thia 
species  is  often  attached  to  wood.  At  Remsgnte,  the  specimens  were 
attached  to  a  small  coasting  vessel,  and  they  must  have  been  immersed 
live  or  ail  feet ;  they  were  aasocialed  with  B.  crenattu,  and  with  a  few 
of  B.  balunoidei.  In  the  Brit.  Mub,  there  are  specimens  collected  by 
Mr.  Redman,  from  Nova  Scotia,  in  North  America.  When  her  Majesty's 
ahip  Beagle  was  beached  at  Santa  Cru£,  in  Southern  Patagonia,  nume- 
rous specimens  were  found  adhering  to  her  copper  bottom,  some  so 
email  as  to  show  that  the  species  breeds  in  ihoae  latitudes.  Near 
Monte  Video,  in  the  estuary  of  La  Plata,  I  found  mauy  large,  but  much 
corroded  specimens,  adhering  to  some  rocks  in  a  small  ritraiing  stream 
of  perfectly  fresh  water.  The  rise  of  the  tide  is  here  small,  but  at 
high  water  the  specimens  apparently  were  for  a  short  time  covered  by 
the  waters  of  the  eatiiary,  here  itself  only  brackish,  and  occasionally 
almost  fresh.  I  took  home  some  specimens,  and  placing  them  in  per- 
fectly fresh  water  they  continued  for  many  hours  expanding  anil 
retraciiijg  their  cirri  with  pi-rfecl  regularity  and  vigour.    Here  then  we 
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haye  a  Balanos  capable  of  living  in  fresh  water,  and  likewise  in  the 
saltest  seas :  even  brackish  water  is  a  deadly  poison  to  several,  pro* 
bablj  to  most,  species  of  the  genus;  but  this,  as  we  have  seen,  is  not 
the  case  with  the  allied  B.  ebumeus.  The  water,  I  may  add,  at 
Woolwich,  on  the  Thames,  whence  I  have  received  B.  improvimis,  mast 
at  times  be  very  brackish.  I  have  already  incidentally  mentioned  that 
the  var,  iunmilis  was  attached  in  great  numbers,  associated  with  B, 
ehumeuSt  tintinnabulutn,  and  amphitrtle,  on  vessels  from  the  West 
Indies :  one  specimen  sent  me  by  Prof.  Agassiz,  from  Charlestown,  was 
attached  to  a  specimen  of  B.  ebumeus;  and,  lastly,  I  have  seen  three 
■eta  of  the  same  identical  variety  attached  to  shells  from  Guayaquil  (in 
Mas.  Brit,  and  Cuming),  and  from  West  Colombia.  Here,  then,  we 
have  the  same  species  with  an  enormous  range,  from  Nova  Scotia  and 
Great  Britain  to  South  Patagonia ;  and,  which  is  the  case  with  scarcely 
a  single  mollusc,  it  lives  both  on  the  eastern  and  western  tropical  shores 
of  the  South  American  continent. 


28.  Balanus  nubilus.     PI.  6,  fig.  2  a — 2  c. 

SAell  white y  rugged:  basis  in  parts  imperfectly  porose. 
Scutum  with  the  articular  ridge  minute;  adductor  ridge 
profninent,  forming  a  ,deep  pit  for  the  lateral  depressor 
muscle :  tergum  with  an  internal  patch  of  purple ;  apex 
produced^  purple. 

Ilab. — California,  Mus.  Brit,  and  Aug.  Gould ;  associated  with  B.  glandula^ 
and  attaclied  to  wood. 

I  have  seen  two  specimens  of  this  species,  brought  by 
Lady  K.  Douglas  from  California ;  and  two  from  Monterey, 
sent  me  by  Dr.  Aug.  Gould.  This  is  a  very  distinct  species, 
coming  neai'er  to  B.  porcatus  than  to  any  other  species :  it 
is  also  allied  to  B.  cariosus.  In  the  basis  being  in  parts 
solid  or  not  permeated  by  pores,  it  has  claims  to  be  placed 
in  the  next  section,  in  which  I  at  one  time  included  it. 

General  Appearance. — Shell  conical,  nigged,  sometimes  furnished 
with  sharp  longitudinal  ribs;  dirty  white.  Orifice  not  large,  oval, 
toothed.  Radii  rather  narrow,  with  their  summits  oblique,  much 
jagged.  Basal  diameter  of  largest  specimen  2*1 ;  height  only  1*3  of 
an  inch. 

Scuta,  broad,  with  the  lines  of  growth  prominent;  internally, 
articular  ridge  very  little  prominent,  sometimes  hardly  developed, 
but  thick,  ending  downwards  in  a  small  free  point.     Adductor  ndge 
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piomment,  blunt,  prodaced  straight  downwards,  m&kitig  a  deep  longi- 
tudinal cftvit;  for  the  Eateral  depressor  muscle ;  in  some  epecimens 
this  cmity  is  almost  arcbeil  over,  bo  as  to  tend  to  be  tubular,  with  a 
abort  ridge  in  the  middle  (Pi.  6,  65.  2  a);  in  other  specimens  iLere 
is  no  trace  of  this  tubular  structure.  Terga,  with  the  apex  beaked, 
beak  triangulaT,  dull  purple  i  the  longitudiaal  furrow  is  so  shallow  as 
hardly  to  exist.  The  basal  mHi^in  elopes  down  on  both  sides,  with  a 
nearly  equable  curvature  towards  the  spur ;  hence  the  spur  is  broad  in 
its  upper  part,  and  narrow  at  its  obliquely  truncated  lower  end.  Inter- 
nally, there  is  an  elongated  dark  purple  patch :  the  shaliow  articular 
furrow  is  of  quite  remarkable  breadth  ;  the  articular  ridge  ia  medial, 
and  the  inflected  scutal  margin  is  not  wide.  The  internal  surface  of  the 
spur  is  formed  into  b  ridge,  which  runs  a  little  way  up  the  Take,  and  ii 
Bometimcs  partially  sepamted  from  the  spur  itself  (fig,  2  c),  making 
the  basal  extremity  toothed  or  double.  The  crests  for  the  depresiorea 
are  pretty  well  developed. 

Wallt,  moderately  strong :  inner  lamina  slightly  ribbed  :  the  denticnli 
on  the  bases  of  the  parietal  longitudinal  septa  are  sharp  :  I  could  not 
aee  any  transverse  septa  in  the  parietal  tubes.  The  radit  are  rather 
narrow  ;  their  summits  are  remarkably  jagged  and  very  oblique ;  the 
septa  are  plainly  denticulated  on  both  sides,  but  chiefly  on  the  lower 
side;  each  septum  itself,  towards  the  inner  lamina  of  the  radius,  branches 
and  divides:  the  interspaces  are  filled  up  nearly  solidly.  The  alit  have 
apparently  their  summits  less  oblique  than  tiiose  of  the  radii:  their 
anturaledges  are  finely  ereiialed.  The  lower  edge  of  the  sheath  is  hollow 
underueath.  The  baaia  is  flat )  it  is  rather  thin,  and  imperfectly  porose  ; 
in  parts  it  is  not  at  all  porose,  in  others  it  is  traversed  only  by  very 
minute  pores  :  there  is  nevertheless,  in  some  parts,  even  where  the 
upper  layer  is  not  porose,  nn  underlying,  cancellated  layer. 

AmmaF»  body  unknown. 


24.    BaLANUS  COERtlQATtJS,       PI. 


S/iell  white,  lon(fiiudinaUy  folded :  radii  narrow.    Scutum 
internally  without  an  adductor  ridge. 

Fatiil,  Sub-Appcmiine  formations;  Colic  in  Tuscany;  Mus,  Grcenougli. 

I  have  seen  only  two  specimens  of  this  species  attached 
to  rock,  collected  by  Mr,  Greenough,  at  ColJe,  and  kindly 
given  by  him  to  mc.  The  species  conies  near  to  the  living 
£.  crenaluB,  also  found  fossil  in  deposits  of  this  same  age ; 
it  differs,  however,  distinctly  from  that  species,  in  having  ita 
basis  permeated  by  pores,  and,  in  a  less  degree,  in 
sutur^  edges  of  the  radii  being  more  plainly  crenated : 
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opercular  valves  of  the  two  species  closely  resemble  each' 
other.     This  may  be  the  B.  stellaris  of  Bronn,  but  it  is 
futile  attempting  to  identify  the  species  of  this  genus  merely 
by  external  characters,  even  when  aided,  as  in  this  case,  by 
an  excellent  drawing  of  the  shell. 

Oeneral  Appearance, — Shell  conical,  with  hroad  rounded  longitudinal 
folds ;  orifice  of  moderate  size,  oval ;  radii  narrow,  with  their  upper 
margins  ohliaue ;  hut  the  summits  of  hoth  specimens  had  heen  much 
broken.  Colour,  as  it  appears,  originally  white.  Basal  diameter  of 
largest  specimen  ^  of  an  inch. 

Seutaj  with  the  upper  portion  much  reflezed ;  the  articular  ridge  is 
very  prominent,  and  the  articular  furrow  of  great  width ;  when  the  valye 
is  Tiewedfrom  the  outside  the  articular  ridge  is  very  conspicuous:  there 
is  DO  adductor  ridge.  Terga,  with  the  longitudinal  furrow  very  slight; 
the  spur  is  from  one  third  to  one  fourth  of  the  width  of  the  valTe,  and 
its  basal  end  is  blunt  and  almost  truncated ;  it  stands  about  half  its  own 
width  from  the  basi-scutal  angle.  Internally,  the  articular  ridge  is  yery 
prominent,  and  the  articular  furrow  narrow  and  deep,  extending  down 
the  yalve  in  the  line  of  the  spur. 

Parietea :  the  parietal  tubes  are  remarkably  large,  and  I  think  this 
can  hardly  be  an  mdiyidual  peculiarity :  the  tubes  are  crossed  by  many 
transyerse  septa,  close  down  to  the  basis.  The  radii  are  narrow,  and 
haye  jagged,  oblique  summits :  their  sutural  edges  haye  yery  distinct 
septa,  barely  denticulated,  with  the  interspaces  filled  up  solidly.  The 
aloB  haye  oblique  summits ;  I  was  unable  to  make  out  the  structure  of 
their  sutural  edges.  The  Batis  is  very  distinctly  permeated  by  pores, 
which  are  crossed  by  transyerse  septa. 

The  shell  and  opercular  valves  of  B.  corrugatm  so  closely 
resemble  the  same  parts  in  B.  crenatus^  that  I  should  not 
be  much  surprised  at  seeing  the  two  species  graduating  into 
each  other,  ijf  a  larger  series  of  specimens,  from  beds  inter- 
mediate in  age  between  the  Sub-Appennine  formations  and 
the  present  time,  were  obtained.  If  indeed  the  basis  of 
B.  crenatus  were  permeated  by  pores,  the  two  species  could 
hardly  be  discrimmated. 
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Section  d. 

Parietea  permeated  by  pores.     Basis  and  Badii  not  per* 
meated  by  pores. 


25.  Balanus  porcatus.    PL  6,  fig.  4  a — 4  e. 

Balanus  fo&catus.    Emanuel  da  Costa.    Hist.  Nat.  Test.  Brit., 

p.  249  (1778). 
Lepas  BALAirus.    Linn,    Syst.  NatnrsB  (1 767). 
~        —  Bom,    Testacea  Mas.  Cos.  Deso.,  Tab.  1,  fig.  4, 

(1780). 

—  —  Ckmnih.    Syst.  Conch.,  8  Band.,  Tab.  97,  fig.  820, 

(1785). 
Balahus  AKcncAPATSLLiPOBMis.  EllU,  FhUosoph.  Transact.,  YoL  50, 

Tab.  34,  ^g.  18  (1758). 

—  SXJLCATUS.    Brugui^e.    Enoyclop.  Method.,  Tab.  164,  fig.  1 

(1789). 
L£PAS  C08TATA  and  BALAHUS.    DonovoH.    Britbh  Shells,  1802-1804, 

Tab.  30,  fig.  1, 2. 
Lbpas  Scotica.      JT,  Wood,    General   Gonchoiogy,  PL  6,  fig.  3, 

sed  non  Lepas  balanus,  Pi.  7,  ^,  3,  (1815). 
Balahus  angulosus.    Lamarck  (1818),  in  Chenu,  Ulust.  Ck)nch., 

Tab.  11,  fig.  11. 

—  TESSELATUS.    Sowerby  (!).    Mineral  Conchology,  Tab.  84 

(1818). 

—  ScoTicus.    Brown,    lllust.  Conch.  Great  Britain,  PL  7, 

fig.  2,  sed  non,  Pi.  6,  fig.  9  et  10  (1827) ; 
2d  edit.,  PL  53,  fig.  1-3,  22,  23  et  PL  54, 

H'  1-3, 

—  OENicuLATUS.   Conrod,  Journal  Acad.  Philadelphia,  yd.  6, 

part  2,  p.  265  (1830),  Tab.  11,  fig.  16. 

—  —  Aug.  Qould  (!).    Report  on  the  Inverte- 

brata  of  Massachussetts,  fig.  9  (1841). 

Shell  white,  generally  sharply  ribbed  longitudinally :  radii 
toith  their  summits  almost  parallel  to  the  basis.  Scutum 
longitudinally  striated:  tergum  toith  the  apew produced  and 
purple. 
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Far,  (a)  Walls  vnihoui  longitudinal  ribs.  Mus.  Brit.,  Cuming, 
Stutchbury,  Jeffreys. 

Hab. — South  shores  of  England,  Ireland,  Scotland,  Shetland  Islands,  Iceland, 
Dayis's  Straits,  66°  30' N. ;  Lancaster  Sound,  74°48'N.  (Mr.  Sutherland). 
Maine  and  Massachussetts,  United  States.  China  (?).  In  deep  water,  common  ou 
shells,  Crustacea,  and  rocks,  sometimes  imbedded  in  sponii^s. 

Fossil  iu  the  glacial  deposits  of  Scotland,  Uddcvalla,  and  Canada ;  in  the 
mammaliferous  and  Ked  Crag  of  England ;  Mus.  LjcU,  Sowcrby,  S.  Wood,  &c. 

General  Appearance. — Shell  conical,  somewhat  convex ;  white,  some- 
times tinted  yellowish,  from  the  thin  investing  membrane ;  the  pro- 
daced  tips  of  the  terga  are  purple :  the  parietes  of  each  compartment  have 
from  two  to  four  strong,  prominent,  sharp,  straight  longitudinal  ribs ; 
these  are  sometimes  irregular,  and  rarely,  as  will  presently  be  described, 
they  are  absent.  The  radii  are  smooth  and  of  considerable  breadth  ; 
their  summits  are  nearly  parallel  to  the  basis  or  only  slightly  oblique : 
hence  the  orifice  is  entire  ;  it  is  rather  small  and  ovate,  being  broad  at 
the  rostral  end,  and  very  sharp  and  narrow  at  the  carinal  end. 

Dimensions. — ^The  largest  specimens  which  I  have  seen  from  Great 
Britain  or  Ireland,  have  been  1*3  of  an  inch  in  basal  diameter:  iii 
Mr.  Cuming*s  collection,  however,  there  was  one  much  depressed  spe- 
cimen from  the  Shetland  Islands,  2*  I  in  basal  diameter :  a  regularly 
conical  specimen  from  the  coast  of  Massachussetts  attained  a  nearly 
equal  diameter ;  out  of  the  glacial  deposits  in  the  Isle  of  Bute,  Scot- 
land, several  specimens  had  this  same  diameter,  namely,  two  inches, 
and  were  even  more  steeply  conical,  being  1  '8.5  in  height ;  some  glacial 
specimens  from  Uddevalla  and  Canada,  in  Sir  C.  Lyell's  collection,  were 
1'7  in  basal  diameter.  Hence,  it  appears,  as  we  shall  presently  see  is 
likewise  the  case  with  B.  crenatus  and  Hameri,  that  northern  specimens, 
and  those  fi'om  the  United  States  and  from  the  glacial  deposits,  often 
exceed  in  dimensions  those  from  Great  Britain  or  Ireland. 

Scutum :  the  lines  or  ridges  of  growth  are  broad  and  prominent ; 
they  are  divided  into  square  beads  by  fine  striae,  radiating  from  the 
apex  :  and  hence  the  valve  is  longitudinally  striated.  Internally,  the 
articular  ridge  is  extremely  little  prominent ;  tlie  adductor  ridge,  or 
what  mast  be  called  such,  runs  straight  down  under  the  articular  ridge, 
making  a  deep  longitudinal  pit  for  the  lateral  depressor  muscle. 
Tergum  :  the  apex  is  a  little  produced,  and  coloured  purple,  as  well  as 
the  upper  internal  surface  of  the  valve ;  there  is  no  longitudinal  furrow, 
only  a  very  slight  depression  :  the  spur  is  placed  close  to  the  basi-scutal 
angle;  it  is  rather  long,  and  measured  across  the  upper  part,  is  half  as 
wide  as  the  valve :  its  lower  end  is  truncated  and  rounded ;  the  basal 
margin  slopes  towards  it.  Internally,  a  very  small  portion  of  the 
scutal  margin  is  inflected :  the  articular  furrow  is  shallow  and  broad : 
the  crests  for  the  depressores  are  feeble.  In  young  specimens  the  spur 
la  bluntly  pointed. 

The  Parietes  {4  e)  have  large  square  parietal  tubes :  in  the  upper  part 
these  are  filled  up  solidly  without  transverse  septa :  the  longitudinal 
septa  are  finely  denticulated  at  their  bases,  and  the  denticuli  extend 
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unusunUy  close  to  the  outer  lamina.  In  very  young  specimenB  the 
inner  Inmina  of  the  parietes  is  ribbed,  in  lines  corresponding  with  the 
longitudinal  septa,  as  is  the  case  with  most  species  of  the  genus;  but 
in  medium  and  large-sized  specimens,  there  are  between  the  ribs,  thus 
produced,  from  one  to  four  smaller  ribs,  which  do  not  correspoud  with 
any  longitudinal  septa ;  they  are  finely  denticulated  at  their  bases,  and 
may  be  considered  as  the  representatives  of  longitudinal  septa  which 
have  not  been  developed  and  reached  the  outer  lamina.  I  have  seen 
no  other  instance  of  this  structure,  namely,  the  presence  of  a  greater 
number  of  ribs,  on  the  inner  lamina  of  the  walls,  than  there  are  longi- 
tudinal septa.  The  radii  have  their  summits  generally  parallel  to  the 
surface  of  attachment,  as  is  usual  in  the  first  section  of  the  genus,  but 
sometimes  they  are  slightly  oblique :  the  septa  sometimes  rudely  branch 
a  little,  but  they  exhibit  scarcely  a  trace  of  denticuli :  the  interspaces 
are  filled  up  quite  solidly.  The  ala  have  their  summits  very  oblique ; 
their  sutural  edges  are  finely  crenated. 

Bans,  rather  thin,  translucent,  not  permeated  by  pores ;  obscurely 
furrowed  in  lines  radiating  from  the  centre:  the  circumference  is 
marked  in  a  peculiar  manner  by  the  longitudinal  septa,  and  by  the 
tips  of  those  intermediate,  denticulated  ribs,  which  occur  on  the  inner 
lamina  of  the  purietes. 

Mouth  :  labrum  with  six  teeth  :  mandibles  with  the  fourth  and  fifth 
teeth  small  and  rudimentary :  maxillae,  with  a  small  notch  under  the 
upper  pair  of  spines ;  in  the  lower  part  there  is  a  single  large  spine. 
Cirri,  dark  brownish  purple,  making  a  singular  contrast  with  the  white 
operculum  and  shell ;  first  pair,  with  one  ramus,  having  twenty-six 
segments,  and  about  twice  as  long  as  the  shorter  ramus,  having  twelve 
or  thirteen  segments,  with  their  front  surfaces  protuberant.  In  the 
second  pair  the  segments  are  but  little  protuberant :  third  pair  about 
one  third  longer  than  the  second  pair :  sixth  pair,  elongated,  having  in 
the  same  individual  forty-six  segments ;  these  segments  have  shield- 
shaped  fronts,  bearing  five  pairs  of  spines,  with  some  minute  interme- 
diate bristles.  There  is  the  usual  point  at  the  dorsal  base  of  the  penis. 
Range :  Geological  History, — ^This  species  is  common  on  the  shores 
of  Scotland  and  Ireland ;  the  most  southern  point  of  Europe  whence 
I  have  happened  to  see  a  specimen  is  Tenby,  in  South  Wales :  but  I 
have  no  doubt  it  is  found  further  south  ;  and  Mr.  Jeffreys,  who  knows 
this  species  well,  has  found  it  common  on  the  extreme  southern 
shores  of  England.  In  the  United  States,  it  is  found  on  the  shores  of 
Maine  and  Massachussetts :  northward,  I  have  seen  specimens  from 
Iceland,  from  Davis's  Straits,  and  from  Lancaster  Sound,  in  lat.  74^ 
48'  north  ;  these  latter  I  owe  to  Sir  J.  Richardson.  It  is  an  inhabitant 
of  deep  water ;  in  Mr.  Thompson's  collection  there  are  several  specimens 
from  the  Bay  of  Belfast,  marked  twenty-five  fathoms,  and  one  group  said 
to  have  come  from  **  about  fifty  fathoms,  on  the  coast  of  Antrim :  one 
specimen  from  Cape  St.  Anne,  Massachussetts,  is  marked  as  having  come 
from  only  five  fatiioniB.  This  species  is  commonly  associated,  on  both 
sides  of  the  Atlantic,  with  B.  creiiatus,  and  sometimes  with  B,  Hameri 
and  Verruca  Str'omia  :  mollusca,  such  as  pectens,  modioli,  and  oysters, 
ofi*er  the  most  usual  surfaces  of  attachment :  I  have,  however,  seen  many 
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specimens  on  crustaceans,  on  rocks,  and  even  on  the  roots  of  the  larger 
sea- weeds.  This  species  is  very  common  in  the  sladal  deposits  of 
Uddevalla,  of  Skien  in  Norway,  and  of  Canada,  and  is  associated  with 
the  same  species  as  in  the  living  state :  1  have  seen,  also,  specimens  from 
the  same  formation  in  the  Island  of  Bute,  Scotland.  I  have  seen 
numerous  specimens  from  the  mamroaliferous  crag,  and  a  few  from 
the  Red  Crag  of  England.  I  owe  to  the  kindness  of  Mr.  J.  de  C. 
Sowerby  an  inspection  of  the  original  specimens  of  tbe  B.  tesaelatus  of 
the  Mineral  Conchology,  which  is  certainly  the  present  species. 

Affinities, — ^This  species  is  very  distinct  from  every  other ;  it  comes 
nearest,  as  shown  in  all  the  characters  derived  from  its  opercular  valves, 
to  B,  nubilus,  and  in  this  latter  species  we  have  seen  the  basis  plainly 
tending  to  lose  its  pores  and  thus  become  solid.  B,  porcatua  is  perhaps 
allied  in  some  degree  to  B,  trigonua,  and  slightly  to  B,  crenatus.  The 
rather  broad  radii,  with  their  summits  hardly  oblique,  give  this  species 
a  very  different  aspect  Arom  those  species  of  the  genus  amongst  which 
it  must  be  placed. 

Varieties :  a  conical  specimen,  sent  to  me  from  the  coast  of  Massa- 
chussetts,  is  remarkable  from  the  radii  not  having  been  at  all  developed, 
being  represented  by  mere  fissures.  I  have  seen  a  few  specimens  of 
var.  (a),  (one  collected  by  Sir  E.  Parry  in  the  arctic  seas)  which  had  a 
remarkably  different  aspect  from  the  common  forms,  but  which,  after 
a  careful  examination  of  the  opercular  valves  and  of  the  ani mars  body,  I 
feel  convinced  are  not  specifically  distinct :  they  are  characterised  by  the 
walls  being  smooth  and  absolutely  destitute  of  the  external  longitudinal 
ribs ;  by  the  shell  being  more  cylindrical,  with  broader  radii,  and  with 
the  orifice  larger  and  more  rhomboidal ;  the  walls  and  radii  are  much 
thinner,  and  the  internal  lamina  is  less  plainly  ribbed :  the  beak  of  the 
tergum  is  not  purple.  As  most  of  these  specimens  had  grown  in  a 
group  crowded  together,  the  difference  of  shape,  and  perhaps  tbe  thin- 
ness of  the  walls,  is  thus  explained.  In  a  specimen  from  Davis's  Straits, 
in  Mr.  A.  Hancock's  collection,  most  of  the  above  characters  are  in  an 
intermediate  condition  ;  there  are  only  a  few  external  longitudinal  ribs 
on  the  parietes;  and  the  terga  have  not  purple  apices.  In  Mr.  Cuming's 
collection  there  are  some  fine,  brilliantly  white  specimens  (without 
opercula)  from  the  coast  of  China ;  these  have  thin  walls  and  radii, 
and  the  walls  are  not  longitudinally  ribbed,  but  they  are  not  smooth : 
the  orifice  is  not  large,  nor  the  shape  of  the  whole  shell  cylindrical. 
It  is  just  possible  that  these  latter  specimens  may  be  a  distinct  and 
representative  species,  but  I  do  not  think  so. 


26.  Balanus  patellaris.     PI.  6,  fig.  5  a — 5  c. 

Lepas    patellaris,   {Gmelin).     Spengler.      Scbriften     der    Berlin. 

Gesellscbaft,  &c.  b.  i  (1 780),  Tab. 
5;  Chemnitz,  Nciies  Sjst.  Conch., 
Tab.  98,  fig.  839. 

Shell  depressed;  brown,  generally  wilh  obscure  longitudinal 
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violet  stripes ;  radii  {in  full-grown  specimens)  with  their 
summits  rounded  and  surf  aces  finely  ribbed  parallel  to  the 
basis :  basis  sometimes  permeated  by  imperfect  pores.  Scutum 
internally  with  an  adductor  ridge. 

Bah. — Bengal,  on  wood,  Mas.  Brit. ;  on  a  shell,  Mas.  Stutchbury ;  Philippine 
Archipelago  (jounp^  specimen),  Mus.  Cuming.  According  to  Spengler,  on  the 
Coroman()cl  and  Malaoar  coasts. 

General  Appearance, — Shell  depressed,  sometimes  much  depressed : 
ori6ce  elongated,  rhomboidal,  but  little  toothed;  surface  smooth,  but  in 
old  specimens  sometimes  with  the  walls  slightly  folded  longitudinally. 
The  radii  are  rather  narrow,  with  their  summits  oblique;  in  old  specimens 
their  summits  are  rounded,  and  their  whole  surface  finely  ribbed  parallel 
to  the  basis.  Colour,  in  old  specimens  dirty  brown,  tinged  with  violet, 
sometimes  in  longitudinal  bands,  and  with  whiter  irregular  marks  in  the 
upper  parts  owing  to  disintegration :  in  young  specidoens  the  walls  are 
regularly  banded  longitudinidly,  with  violet-brown  and  dirty  white ;  th^ 
radii  being  generally  of  a  paler  dirty  red  or  violet.  Basal  diameter  of 
largest  specimen  * 9  of  an  inch. 

Scuta,  externally  rather  smooth ;  internally,  articular  ridge  promi- 
nent, reflexed,  with  the  lower  edge  hollowed  out  so  as  to  be  slightly 
hook-formed :  adductor  ridge  small ;  there  is  a  slight  pit  for  the 
lateral  depressor.  Terffum,  with  the  spur  bluntly  pointed,  placed  at 
about  its  own  width  from  the  basi-scntal  angle;  there  is  no  longi- 
tudinal furrow,  only  a  slight  depression  ;  carinal  margin  arched  and 
protuberant :  internally,  articular  ridge  extremely  prominent,  running 
down  in  the  direction  of  the  middle  of  the  spur :  crests  for  the  tergiS 
depressores  well  developed. 

Parietes,  with  the  pores  rather  large ;  the  internal  lamina  is  very 
strongly  ribbed,  the  ribs  being  but  slightly  denticulated  at  their  bases: 
the  parietal  pores  do  not  appear  to  be  crossed  by  transverse  septa : 
sheath  closely  attached  to  the  walls.  The  radii  have  jagged  oblique 
summits  forming  an  angle  of  about  45°  with  the  horizon  ;  in  old  spe- 
cimens they  become  more  oblique  and  narrow :  and  are  then  very 
remarkable  from  their  summits  being  arched  and  rounded,  with  a  cre- 
nated  edge,  and  with  their  whole  surface  transversely  ribbed  in  hori- 
zontal lines ;  this  is  likewise  the  case  with  the  recipient  furrow  in  the 
opposed  compartments :  in  young  specimens  the  radii  are  externally 
quite  smooth  :  the  septa  on  the  sutural  edges  are  bluntly  denticulated ; 
the  interspaces  being  filled  up  solidly.  The  alee  have  their  summits 
oblique,  but  much  less  oblique  than  the  summits  of  the  radii ;  their 
sutural  edges  are  very  finely  crenated. 

Basis  thin,  either  quite  solid,  that  is,  not  permeated  by  pores,  but  only 
furrowed  in  lines  radiating  from  the  centre,  or  permeated  by  pores 
towards  the  circumference,  the  pores  being  of  very  small  diameter ; — 
so  that  we  here  have  an  important  character  variable  within  the  limits 
of  the  same  species.  Base  flat,  and  this  holds  good,  as  remarked  by 
Spengler,  even  when  the  specimens  are  attached  to  cylindrical  pieces  of 
wood. 
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AnimaVs  body  unknown. 

Affinities, — In  the  basis  being  sometimes  permeated  towards  the 
circumference  by  pores,  and  by  the  colouring  (the  other  species  in  this 
Imd  the  next  section  being  dirty  wiiite),  B,  pateliarts  has  almost  as 
strong  a  claim  to  be  ranked  in  the  last  as  in  the  present  section :  in 
the  rounded  summits  of  the  radii,  and  in  the  state  of  the  basis,  it, 
perhaps,  shows  more  affinity  to  B,  improvisus  than  to  any  oUier 
species ; '  it  is,  however,  almost  equally  allied  to  B.  fflandula. 


27.  Balanus  CRENATUS.     PI.  6,  fig.  6  a — 6^. 

B.  CKiWATUS.    Bruffuiere,    Encyclop.  Method,  (des  Vers)  1789. 
Lepas  toliacea,  var.  a,  Spengler.    Skrifter  af  Naturhist.  Selskabet, 

b.  i,  1790. 

—      BOKEALis.    Donovan.    British  Shells,  PI.  160  (1802-1804). 

B.  Buoosus.    Fulleney  (?)    Catalogue  of  Shells  of  Dorsetshire,  1799. 

—  Montagu  if)    Test.  Brit.  1803. 

—  Goutd  (!)    Report  on  Invertebrata  of  Massachussetts 

(1841),  fig.  10. 
B.  GLACiALis  (?)    /.  E.  Gray,    Suppl.  Parry's  Voyage,  1819. 
B.  ELONGATUS  (!),  CLAVATUS  (!),  AuctoTum  vaHorum. 

Shell  white ;  radii  ioith  their  oblique  summits  rough  and 
straight.  Scutum  without  an  adductor  ridge :  tergum  with 
the  spur  rounded. 

Hah. — Great  Britain,  Scandinavia,  Arctic  Regions  as  far  as  Lancaster  Sound, 
in  74°  48' N.  (Mr  Sutherland);  Behrine's  Straits  rCaptain  Keliett) ;  United 
States ;  Mediterranean ;  West  Indies,  (Mus.  Brit.) ;  Uape  of  Good  Hope,  (Mus. 
Krauss).  Generally  attached  to  shells  and  Crustacea  in  deep  water;  somctLnes 
to  ships'  bottoms.     Very  common. 

Foait  in  glacial  deposits  of  Scandinavia  and  Canada,  Mus.  Lyell ;  in  the 
mammaliferous,  and  Red,  and  Coralline  Crags,  Mus.  S.  Wood,  J.  de  C.  Sowerby, 
Bowerbank;  Miocene  formation,  Germany,  Mus.  Krantz. 

I  find,  in  most  collections,  this  species  confounded  with 
B.  balanoides ;  I  have  even  seen  the  two  species,  placed  by 
Leach,  on  the  same  tablet  in  the  British  Museum :  B.  ba- 
lanoides  is,  moreover,  generally  confounded  with  Chtha- 
malus  stellattts ;  nor  has  any  one  hitherto  separated  the  pre- 
sent species  from  B.  improvisus.  On  the  other  hand,  trifling 
varieties,  both  of  B.  balanoides  and  5.  crenatits^  have  com- 
monly been  considered  as  specifically  distinct.     From  these 
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facta  it  will  be  seen  in  what  confusion  our  commonest  British 
species  of  Balnnus  have  been  left,  After  due  deliberation, 
I  have  little  doubt  that  this  is  the  li.  crcvaUis  of  Brugui&rc, 
and  probably  the  B.  rugosua  of  Montagu,  but  this  latter 
author  omits  all  reference  to  the  really  important  diagnostic 
characters  between  this  species  and  B.  balanoides.  The 
B.  crcna/us  is  certainly  the  B.  riiffosus  of  Dr.  Aug,  Gould, 
In  various  collections,  I  find  specimens  of  B.  crenatus, 
when  coming  from  the  arctic  regions,  called  B.  glacialia, 
arcticus,  and  borealis ;  though  I  have  not  met  with  on 
authentic  specimen  of  the  B,  gladalis  of  Gray  ('Supp. 
Parry's  Voyage,'  181U,  p.  ccxlvi),  I  have  Uttle  doubt  that 
it  would  prove  to  be  the  present  species. 

General  Appearance. — White,  nsnslly  of  a  dirly  tint,  from  the  yd-    ' 
lowieh  or  lirowDiah  peraistent  epidermis:    conical,  generally  (Gg.  6a) 
with  theparietpsriigged  nnd  irregularly  folded  longiludinallyi  but  Bome- 
timeamuch  depressed  and  cxtrcniely  amooth  (6b)  ;  often  cylindrical &ad 
»ery  rugged;  occaaioDaUy  clab-ahaped(6<:),  the  upper  part  being  macb 
wider  than  the  lower :  apecimena  in  this  latter  condition  aometimea 
hnTo   extremely    narrow    parietea,  like    mere   riba,  and  vide    radii. 
The  orifice  in  the  cylindrical  varieties  is  often  moat  deeply  toothed. 
Tlie  radii  are  generally  narrow,  and  have  jagged  oblique  summita;  but 
not  infrequently  ihey  are  so  narrow  as  to  form  mere  linear  bordera  tO' J 
the   compartments.      The   orifice  ia   rhomboidal,  paaaiiig  into   oval^ 
either  very  deeply  or  very  slightly  toothed.  1 

Dimensions. — The  largeet  British  specimen  which  I  have  seen  was  i 
only  -bb  of  en  inch  in  basal  diameter :  specimens  from  Greenland  and 
the  northern  United  States  frequently  attain  a  diameter  of  three- 
quarters  of  an  inch,  and  I  have  aeen  one  single  eomcwhat  distorted 
specimen  aetunlly  I '6  of  an  inch  in  basal  diameter.  The  Rpecimena 
from  the  glacial  deposits  of  Uddevalla  and  Canada  appear,  on  an 
average,  to  attain  na  large  or  larger  dimenaiona  than  those  from  tlie 
United  Stalea :  on  the  other  hand,  the  specimens  from  the  mamroali- 
fcrous  and  Eted  Crng  are  sDiallcr,  the  largest  being  only  -33  in  haaal  di^ 
meter.  Whun  individuals  have  grown  crowded  together,  their  length 
is  often  twice,  and  even  oecasionaUy  thrice,  aa  great  aa  their  greatest 
diameter;  thus  I  have  seen  a  Greenland  specimen  I'li  of  an  inch  in 
length,  and  only -~5  in  diameter.  In  the  British  Museum  there  ere  aome 
arctic  apecimens,  one  and  a  half  inch  in  length,  only  half  an  inch  in 
diameter  at  the  summit  (fig.  6  c),  thence  tapering  downwarda  tg  a 
blunt  point. 

Scuta :  the  hnes  of  grovcth  are  hut  little  prominent :  the  surface  is 
generally  covered  by  disintegrating  membrane.  The  upper  ends  are 
iitnally  a  iiitle  reflexed,  so  that  the  tips  project  freely  as  small  flattened 
points.  Internally,  the  articular  ridge  is  highly  prominent  and  some- 
what  rcflexed :  there  is  no  adductor  ridge,  but  a  very  distinct  inipret^J 
for  the  adductor  muecle :  the  depression  for  the  lateral  depressor^ 
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muscle  ii  small,  but  variable.  The  i$rga  are  rather  tmall :  the  spar  is 
short,  aud  placed  at  rather  less  than  its  own  width  from  the  basi- 
scutal  angle;  the  basal  margin  slopes  a  little  towards  the  spar,  of 
which  the  lower  end  is  rounded  or  bluntly  pointed  in  a  variable  degree. 
There  is  no  longitudinal  furrow,  hardly  even  a  depression.  Internally, 
the  articular  ridge  is  very  prominent  in  the  upper  part ;  the  crests  for 
the  tergal  depressores  are  well  developed,  but  variable. 

Compartments. — ^The  internal  carinal  margin  of  each  compartment, 
from  the  sheath  to  the  basis,  generally,  but  not  invarishly,  projects  a 
little  inwards  beyond  the  general  internal  surface'  of  trie  shell,  in  a 
manner  not  common  with  the  other  species  of  the  genus :  the  basal 
edge  of  this  projecting  margin  rests  on  the  calcareous  bssis,  and  is  ere- 
nated  like  the  basal  edges  of  the  longitudinal  parietal  septa.  The 
whole  internal  surface  of  the  shell  is  ribbed,  but  the  ribs  are  not  very 
prominent.  The  parietal  tubes  are  large,  and  are  crossed  in  the  upper 
part,  and  often  low  down,  by  transverse  thin  septa :  the  longitudinal 
parietal  septa  are  only  slightly  denticulated  at  their  bases;  occasionally 
they  divide  at  the  basis  close  to  the  outer  lamina  of  the  parietes, 
making  some  short  outer  subordinate  pores.  In  the  circular  farrow 
beneath  the  lower  edge  of  the  sheath,  there  are  sometimes  little  ridges, 
dividing  it  into  small  cells :  sometimes,  however,  this  furrow  is  filled 
op  by  irregular  knobs  of  calcareous  matter.  The  radii  are  always 
rather  narrow,  and  often  they  form  mere  linear  ribbons  of  nearly  uni- 
form width  along  the  edges  of  the  compartments.  Their  summits  or 
edges  are  always  more  or  less  irregular  and  jagged :  they  form  an 
angle  with  the  horizon  of  generally  above  40^.  Their  septa  are  fine, 
and  barely  or  not  at  all  denticulated.  The  alee  have  oblique  summits: 
their  suteral  edges  are  rather  thick  and  distinctly  crenated.  Basis 
flat,  calcareous,  very  thin,  with  the  surface  shghtly  marked  by  ra- 
diating furrows,  which  furrows  answer  to  the  radiating  pores  that  occur 
in  the  bases  of  most  species.  In  a  club-shaped  arctic  specimen,  one 
inch  and  a  half  in  length,  the  summit  being  half  an  inch  and  the  base 
only  one  fifth  of  an  inch  in  diameter,  the  basis  was  still  calcareous, 
thick,  and  not  permeated  by  pores. 

Mouth :  labrum  with  six  teeth :  mandibles  with  the  fourth  tooth 
minute  or  rudimentary,  and  the  fifth  generally  confluent  with  the  infe- 
rior angle.  Maxillae  with  generally,  but  not  invariably,  a  small  notch 
under  the  upper  pair  of  great  spines.  Cirri,  first  pair  with  the  rami 
very  unequal  in  length,  one  ramus  being  nearly  twice  the  length  of  the 
other ;  in  a  large  specimen  having  a  cylindrical  shell  the  proportional 
numbers  of  the  segments  in  the  two  rami  of  the  first  cirrus  were  ten  to 
twenty-three ;  in  a  small  conical  specimen  the  numbers  were  only  eight 
to  thirteen.  The  second  cirrus  has  only  two  or  three  more  segments  than 
the  shorter  ramus  of  the  first  pair:  the  third  cirrus  has  one  or  two  more 
segments  than  the  second ;  but  it  is  nevertheless  decidedly  longer  than 
the  second.  On  the  dorsal  surfaces  of  both  segments  of  the  pedicel  of 
the  third  cirrus,  there  is  a  tuft  of  fine  spines.  The  segments  of  these 
three  pairs  of  cirri  are  not  much  protuberant  in  front.  The  segment* 
of  the  posterior  cirri  have,  each,  four,  or  five,  or  six  pairs  of  spin) 
Penis,  with  a  straight,  sharp,  short  point  on  the  dorsal  basis. 
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Range,  habits^  fyc, — I  have  received  specimens  from  all  parts  of  the 
coast  of  Great  Britain  and  Ireland,  generally  attached  to  Crustacea  and 
moUusca,  and  never  hitherto  from  rocks  uncovered  by  the  tide.  This 
species  is  also  attached  to  floating  timber,  sticks,  fnci,  and  occasionally 
to  pebbles  at  the  bottom  of  the  sea.  Mr.  Tliompson  has  sent  me  spe- 
cimens from  twenty-five  fathoms  depth  in  Belfast  Bay:  others  on  a 
Pinna  from  about  fifty  fathoms  on  the  coast  of  Antrim ;  others  from 
between  three  and  six  fathcyns  attached  to  Laminaria  digitata:  there 
is  a  specimen  in  Mr.  Jeffireys  collection  marked  forty-five  fathoms.  It 
is  often  associated,  both  on  the  coasts  of  America  and  Britain,  with  B. 
porcatusy  and  though  these  species  are  so  distinct,  yet  when  both  have 
their  surfaces  similarly  affected  by  being  attached,  as  is  often  the  case, 
to  large  Pectens,  it  is  not  at  first  easy,  by  external  characters,  to  dis- 
tinguish them,  except  by  close  inspection  of  the  terga,  which  in  B* 
porcatus  are  beaked  and  purple.  The  B,  crenatua  is  sometimes 
associated  in  deep  water  with  B.  Hameri.  At  Ramsgate,  in  Kent,  I 
saw  a  rudder  of  a  ship,  in  which  the  two  or  three  upper  feet  were 
thickly  coated  with  B,  balanoides,  and  the  two  or  three  lower  feet 
with  B.  crenatus  and  improvisus  mingled,  together  with  a  few  of  B.  ba- 
lanoides :  occasionally  vessels  are  thickly  incrusted  with  this  species, 
but  I  liave  never  seen  an  instance  of  its  concurrence  with  B.  Hntinttabu- 
lum  and  amphitrite — the  commonest  species  on  ships  coming  from  the 
south.  I  have  seen  specimens  from  Greenland,  Baffin's  Bay,  the  coast 
of  Labrador,  and  other  specimens  marked  simply,  *'  Arctic  regionSy" 
and,  again,  others  from  the  shores  of  Maine  and  Massachussetts. 
The  arctic  specimens,  and  those  from  the  northern  United  States,  are 
larger  than  the  British.  I  have  seen  one  single  minute  specimen  on  a 
crab,  marked  as  having  come  from  the  Mediterranean.  In  the  British 
Museum,  amongst  some  specimens  of  ^.  ebumeus,  ticketed  as  having 
been  sent  from  Jamaica,  there  was  a  small  group  of  specimens,  differing 
in  no  one  essential  respect  from  the  common  varieties  of  B,  crenatus : 
at  first  I  concluded  that  this  was  an  erroneous  habitat,  and  that  the 
specimens  had  really  come  from  the  United  States,  where  B.  ebumeus^ 
is  found  as  well  as  in  the  West  Indies :  for  it  appeared  to  me 
exceedingly  improbable  that  an  animal  which  can  exist  in  lat.  7^^  N. 
should  inhabit  the  hot  shores  of  Jamaica :  but  subsequently  I  have  re- 
ceived a  specimen  from  Prof.  Krauss,  collected  by  himself  in  Algoa 
Bay,  which  is  perfectly  characterised,  and  even  has  the  little  cells  in 
the  furrow  under  the  sheath :  so  that  I  am  compelled  to  admit  this 
enormous  range  and  cabability  of  resisting  the  most  extreme  climates. 
That  this  species  should  live  in  the  tropical  seas  is  the  more  surprising^ 
as  the  large  size  of  the  specimens  in  the  northern  seas  and  in  the  glacial 
deposits,  might  fairly  have  been  supposed  to  have  indicated  special 
adaptation  for  a  cold  climate.  The  great  geographical  range  of  this 
species  accords  with  its  range  in  time  from  the  present  day  to  the  Co- 
ralline Crag  period. 

The  specimens  from  the  glacial  deposits  which  I  have  examined, 
chiefly  in  Sir  C.  Lyell's  collection,  are  very  fine  and  large ;  they  are 
often  associated,  like  the  now  living  individuals,  with  B,  porcatus  and 
Hameri:  they  come  from  the  well-known  formation  of  Uddevalla  and 
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from  Canada.  There  are  well-characteriaed  specimeDS  in  the  mamma- 
liferoua  Crag,  at  Bramerton  and  near  Norwich,  in  Sir  C.  Lyell's  col- 
lection, and  from  Sutton  and  other  places  in  the  Red  Crag  of  the 
eastern  shores  of  England :  these  specimens  are  decidedly  not  only 
smaller  than  the  glacial,  hut  than  the  recent  English  specimens ;  for 
the  largest  Crag  specimens  which  I  have  seen  had  a  hasal  diameter  of 
only  *35  of  an  inch.  The  specimens  which  I  have  seen  from  the  Coral- 
line Crag,  and  some  others  sent  me  by^rantz  from  themiocence  for- 
mation of  Flonheim  bei  Abzei,  in  Germany,  had  not  their  opercular 
▼al?eB,  yet  I  cannot  doubt,  considering  how  few  species  there  are  in  the 
present  section  of  the  genus,  that  I  ha?e  rightly  identified  them. 

Diagnona, — Under  the  head  of  B,  balanoidea  I  shall  make  a  few  re- 
marks on  the  diaenosis  between  that  and  the  present  species ;  as  B,  im* 
protnsua  is  found  on  the  British  shores,  sometimes  mingled  with  B, 
erenatus,  I  may  observe  that,  externally,  the  only  difference  consists  in 
the  edges  of  the  radii  in  B,  impraviaua  being  much  smoother  and 
rounded,  and  in  the  whole  shell  being  less  rugged.  Internally,  in  B. 
improvims  the  porose  basis,  the  presence  of  an  adductor  ridge  on  the 
under  side  of  the  scutum,  the  graduated  teeth  on  each  side  of  the  central 
notch  in  the  labrum,  and  the  little  inequality  in  length  of  the  rami  of 
the  first  pair  of  cirri,  are  clearly  and  amply  diagnostic. 


28.  Balanus  glandula.     PI.  7,  fig.  la,  16. 

Shell  white ;  parietes  with  the  internal  lamina  generally 
strongly  ribbed  longitudinally,  with  the  pores  imperfect 
and  small,  sometimes  in  part  absent ;  radii  narrow^  with 
their  summits  rounded.  Scutum  with  an  adductor  ridge; 
tergum  with  the  spur  truncated  and  rounded. 

Habitat. — California,  Mus.  Cuming,  Aug.  Gould ;  attached  to  shells  and 
wood,  together  with  B,  nuhilus.  Soutliem  Pacific  ocean,  attached  to  Follicipes 
polymerui^  Mus.  Brit. 

General  Appearance, — Shell  steeply  conical,  or  cylindrical  and 
elongated;  dirty  white;  walls  rugged,  longitudinally  folded;  radii 
narrow,  with  their  summits  very  obhque  and  rounded  ;  orifice  toothed. 
Baikal  diameter  of  largest  specimen  half  an  inch. 

Scutum,  resembling  externally  that  of  B.  crenatua ;  rather  broad, 
surface  smooth ;  articular  ridge  very  prominent,  and  articular  furrow 
very  wide  ;  hence,  when  the  summits  of  the  opercular  valves  are  worn 
down,  the  two  scuta  together  form  a  square  projection  indenting  the 
two  terga,  as  in  B.  balanoidea.  Internally,  there  is  a  small  adductor 
ridge,  on  the  lower  side  of  which  there  is  a  pit,  as  if  for  a  muscle.  The 
depression  for  the  lateral  depressor  muscle  is  small,  but  variable. 
Tergum  without  any  longitudinal  furrow,  and  hardly  a  depression :  spur 
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brOKtl,  with  its  lover  end  triiDCated  tiiid  rounded ;  internally,  articuW 
ridge  very  promiueat;  crests  for  the  depressores  well  developed. 

Comparltnents  :~'The  internal  gurfiice  of  the  parietes  is  smooth  in 
the  upper  part  heucath  the  sheath,  but  generally  very  strongly  ribbed 
in  the  lower  part,  tlie  ribs  being  plainly  denticulated  at  their  ba«eB ;  in 
otlier  specimens,  the  ribs  are  very  smalt,  and  even  in  parts  quite 
obsolete.  The  parietal  pores  are  short  and  imperfect,  HometiniCB  reduced 
to  an  extremely  minute  size,  U>  be  detected  ouly  when  the  walls  are 
broken  across  near  the  basal  edge,  and  most  carefully  examined ;  ocnt- 
sionally  not  even  a  trace  of  a  pore  esiBta.  Hence  in  this  respect, 
this  species  offers  a  singulnr  cnse  of  Tarintion.  Tlie  radii  are  narrow, 
and  of  nearly  the  same  width  from  top  to  bottom  ;  their  very  oblique 
summits,  when  well  preserved,  are  smooth  and  rounded ;  their  sutunti 
edges  are  ribbed  or  crenated  with  e.itremely  fine,  smooth  sepia ;  the 
recipient  furrow  is  plainly  marked  by  these  septa.  The  autural  edgea 
of  the  alee  are  creualed  ;  their  suairaits  are  less  oblique  than  those  of 
the  radii. 

BatU,  thin,  finely  furrowed  in  liuea  radiating  from  the  centre; 
margin  sometimes  deeply  sinuous. 

Mouth  !  labmm  with  the  central  notch  rather  widely  open,  with  foar 
teeth  on  each  side  of  it ;  palpi  with  very  short  spines  along  their  inner 
margins:  mandibles  with  the  fourth  and  fifth  teeth  forming  mere  knobs: 
maiillte  small,  with  a  mere  trace  of  a  notch  under  the  two  great  upper 
spines.  Cirri  ;  first  pair  with  the  rami  unequal  by  three  or  four  seg- 
menta,  the  longer  ramus  being  only  one  quarter  of  its  own  length 
longer  than  the  other  ramus.  Second  pair  short,  with  the  segnieuls 
(and  those  of  the  shorter  ramus  of  first  pair)  aomewhat  protuberant. 
Third  pair  with  the  rami  one  third  longer  than  tliose  of  the  second 
pair.  Sixth  pair  with  the  upper  segments  elongated,  and  bearing  six 
or  seven  pairs  of  spines. 

Jffinidea. — This  species  in  general  appearance  closely  approaches 
B.  crenatiit  end  halanoides,  and  it  is  related  to  them  in  many  essential 
parts,  such  as  in  the  opercular  valves.  It  agrees  with  B.  talanoidet, 
aud  differs  from  B.  crenadit,  in  the  smoUness  and  imperfection  of  the 
parietal  pores,  and  in  the  rndii  having  rounded  summits;  it  agrees 
with  B.  crenatus  in  the  structure  of  its  basis,  aud  ill  the  prominent 
longitudinal  ribs  on  the  internal  surface  of  the  pnrietAS,  and  differs 
from  that  species  in  the  spur  of  the  lergum  being  squarer,  and  in  the 
scutum  having  an  adductor  ridge. 

Range. — From  the  appearance  of  theCalifornian  specimens,  I  suspect 
that  they  bad  adhered  to  tidal  shells  and  to  wood.  The  specimens  in  the 
British  Museum,  adhering  to  PolUcipes  polymerus,  consist  of  two  lota, 
one  of  unknown  origin,  and  the  other  certainly  brought  from  the 
southern  half  of  the  Pacific  Ocean  by  Sir  James  Ross :  it  deserves 
notice,  that  the  Pollieipes  polynteruM,  tike  supporting  object,  ranges 
from  California  to  the  southern  Pacific  Ocean. 
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Section  e. 
Bcma  membranous. 


29.  Balanus  balanoides.     PI.  7,  fig.  2  a — 2  d. 

Lepas  balahoides.    Linn.  Fauna  Snedca,  1746,  et  Syst.  Natnne, 

1767. 

—  —  0.  Frahicita.  Fauna  Grocn.,  p.  424, 1780. 

—  —  ET  CLAVATU8.    Montogu  (\),    Test.  Brit.,  1803. 
Balahus  vulgakis  (P)    Da  Costa.     Hist.    Nat.  Testacea,  PI.  17, 

%  7,  1778. 
—      OYTJLASifi  BT  EL0KOATX7S.    Aug,  Gould  (!).  Report,  Inverte- 

brata  of  Maasachuasetta,  figs. 
7  and  8.  (1841). 

—        PUNCTATU8,    CTLIKBBICU8,    BLOKGATUS,     FISTULOSUS    CLA- 

VATUS.  Auctorum  variormn,  Sed  non  B.  punctatus, 
BruguterCy  Encyclop.  Method.,  et  non  B.  punctatns, 
Moniaguy  Test.  Brit. 

Parietes  either  solids  or  cancellated^  or  rarely  formed  by 
a  single  row  of  pores,  Teryum,  mth  the  spur  bluntly  or 
sharply  poin  ted. 

Far,  (fl)  with  the  parietea  permeated  by  tubes ;  epur  of  tergum 
Mharply  pointed  ;  segments  in  the  posterior  pairs  of  cirri,  bearing  from 
eight  to  ten  pairs  of  spines. 

Habitat. — Great  Britain,  France,  Norwaj,  Shetland  Islands ;  Greenland,  ac- 
cording to  0.  Fabricius ;  North  America,  m  lat.  66**  34'  N. ;  Labrador ;  Nova 
Scotia ;  Massachussetts,  Delaware.  Extremelj  common,  attached  to  rodm, 
shells,  and  wood,  within  the  tidal  limits. 

I  have  no  doubt  that  the  present  species  is  the  Zepas 
balanoides  of  Linnaeus;  though  O.  Fabricius  is  the  only 
author  who  gives,  in  his  "  Fauna  Groenlandica,"  a  sufficient 
description  for  the  species  to  be  recognised  with  certainty. 
I  believe  this  also  is  the  B.  balanoides  of  Bruguiere,  though 
he  is  in  error,  as  far  as  my  experience  goes,  in  stating  that 
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the  basis  is  ever  calcareous.  I  have  little  doubt,  also,  that 
this  is  the  B.  vidians  of  Da  Costa.  The  B.  halanoides^  in 
its  corroded  and  therefore  punctured  state,  is  certainly  the 
B.  punctatus  of  most  British  collections ;  but  I  do  not  be- 
lieve it  is  the  B.  punctattis  of  Montagu,  which  I  have 
scarcely  any  doubt  is  the  Chthamalus  stellatm,  so  often 
found  in  the  southern  shores  of  England,  and  even  in  some 
of  the  best  arranged  collections,  mingled  with  our  present 
species. 

General  Appearance, — ^The  shell,  in  middle-sized  and  old  specimens, 
is  almost  invariably  folded  longitudinally  and  irregularly ;  it  is  either 
dirty  white  or. very  often  pale  brown,  and  punctured  from  the  outer 
lamina  having  been  corroded,  to  which  action  it  is  extremely  subject. 
In  very  young  specimens,  the  surface  is  usually  quite  white  and  smooth. 
The  shell  is  sometimes  much  depressed ;  generally  conical,  but  when 
crowded  together,  cylindrical  or  club-shaped,  one  specimen  being  even 
more  than  five-and-a-half  times  as  long  as  wide.  In  Mr.  Jeffreys*  col- 
lection there  is  a  specimen  2*5  of  an  inch  long,  *45  in  diameter  at  the 
summit,  only  '2  in  the  middle,  and  rather  more  than  '2  near  the  base. 
Another  specimen  was  1  *8  in  length,  its  greatest  diameter  being  *35 
of  an  inch  at  the  summit.  On  the  other  hand,  I  have  seen  a  very 
depressed  variety,  with  deeply  folded  walls,  in  Mr.  Thompson's  collec- 
tion from  near  Dublin,  which  was  no  less  than  four  times  as  wide  as 
high ;  so  that  the  difference  in  proportion  of  height  and  greatest  width, 
in  the  two  extreme  specimens,  was  nearly  as  10  to  1.  Occasionally, 
from  some  unknown  cause,  isolated  specimens  become  cylindrical.  The 
orifice  of  the  shell,  in  the  much  elongated  specimens,  is  generally 
deeply  toothed.  The  radii  are  always  narrow,  sometimes  extremely 
narrow,  and  have  their  summits  smooth  and  rounded. 

English  specimens  do  not  usually  attain  half  an  inch  in  basal 
diameter ;  I  have,  however,  seen  one  from  near  Yarmouth  *9  of  an  inch 
in  diameter.  Specimens  from  Massachussetts  seem  rather  larger  than 
the  average  size  of  British  specimens,  many  being  *  6  of  an  inch,  and 
one  specimen  a  whole  inch  in  basal  diameter. 

The  opercular  valves  so  closely  resemble  those  of  B,  crenatua,  that 
the  description  is  necessarily  comparative ;  in  some  cases  they  could 
hardly  be  discriminated ;  generally,  owing  to  the  disintegration  to  which 
this  species  is  subject,  the  tips  of  the  scuta  are  worn  off,  and  hence  the 
articular  ridges  together  form  (PI.  7>  ^^'  2  a)  a  square  projection, 
indenting  the  two  terga ;  but  I  have  examined  young  specimens  and 
others  when  not  disintegrated,  in  which  the  opercular  valves,  viewed 
externally,  presented  no  difference  whatever  from  those  of  B,  crenatus. 
The  scuta,  however,  are,  I  think,  generally  rather  thicker,  with  the 
growth-ridges  more  prominent,  and  with  the  tips  certainly  less  re- 
fiexed  than  is  usual  with  B.  crenatus.  Internally,  the  articular  ridge  is 
rather  less  prominent :  there  is  no  distinct  adductor  ridge.  The  ter^a 
are  often  rather  narrower  in  proportion,  and  this  especially  holds  good 
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in  the  elongated  varieties ;  in  these  latter,  there  is  occasionally  a  mo- 
derately deep  longitudinal  farrow  :  the  spur  is  often  exactly  the  same 
shape  as  in  B.  crenatus,  but  it  is  apt  to  be  rather  longer  (PL  7,  fig.  2  c) 
and  more  pointed :  in  var,  (a)  it  is  pointed  (fig.  2  c^ )  in  a  very  remark- 
able manner.  Internally,  the  articular  ridge  is  decidedly  more  pro- 
minent than  in  B.  crenatus  ;  the  crests  for  the  tergal  depressor  muscles 
are  either  well  developed  or  almost  absent.  From  this  description  it  will 
be  seen,  how  singularly  the  opercular  valves  of  the  common  varieties  of 
these  two  species  resemble  each  other.  I  may  mention  that  in  some 
of  the  much  elongated  specimens,  the  muscles  going  to  the  opercular 
valves  partially  lose  their  transverse  striae,  and  become  ligamentouB. 

The  Parietes  are  either  quite  solid,  or  more  commonly  are  permeated 
by  minute  pores,  or  by  small  irregular  square  tubes  (PL  7,  fig.  2  6), 
which  only  run  up  each  successive  zone  of  growth,  for  very  short  dis- 
tances, giving  to  the  shell  a  cancellated  structure,  which  from  corrosion  is 
often  externally  visible.  In  the  rather  rare  variety  {a)  the  parietes  are 
permeated  by  regular  tubes,  extending  up  to  the  apices  of  the  compart- 
ments, but  crossed  by  transverse  septa.  The  longitudinal  septa,  when 
such  can  be  said  to  occur,  in  no  case  are  denticulated  at  their  bases. 
The  internal  surface  of  the  parietes  is  either  quite  smooth  or  is  tra- 
versed (PL  7»  fig.  2  b)  by  very  slight  anastomosing  ridges,  but  never, 
even  in  var.  (a),  by  regular  longitudinal  ribs,  as  in  most  other  species. 
The  carinal  margin  of  each  compartment,  on  the  inside,  projects,  as  in 
B.  crenatuSf  inwards,  beyond  the  general  surface  of  the  shell,  and  run- 
ning down,  rests  on  the  basal  membrane.  The  lower  edge  of  the 
sheath  is  rarely  hollow  beneath.  The  walls  are  lined  by  purplish,  or 
pale  brown,  or  sometimes  by  almost  black  corium ;  numerous  tubuli 
penetrate  the  under  sides  of  the  walls  and  opercular  valves ;  and  it  is 
the  intersection  of  these  tubuli  that  gives  the  punctured  appearance 
to  the  often  corroded  surface  of  the  shell.  The  radii  are  narrow,, 
generally  very  narrow ;  they  have  their  upper  and  outer  margins,  as 
seen  externally,  very  oblique,  rounded  and  (when  well  preserved) 
smooth ;  their  sutural  edges  are  either  quite  smooth,  or  sometimes 
just  perceptibly  pitted,  like  the  basal  margin  of  the  walls,  or  occa-: 
sionally  furnished  with  globular  or  arborescent  little  ridges.  The 
ala  are  also  very  oblique,  but  to  a  variable  degree,  sometimes  only 
slightly  oblique :  their  sutural  edges  are  either  smooth  or  obscurely 
crenated.  Basis,  membranous ;  in  some  much  elongated  specimens, 
during  continued  growth,  the  basal  edges  of  the  compartments  approach 
each  other  so  closely  as  almost  to  touch,  so  that  the  whole  shell  be- 
comes pointed  at  the  bottom ;  but  on  careful  inspection  I  have  never 
failed  to  find,  even  in  the  most  pointed  specimens,  a  minute  basal 
membrane ;  in  other  much  elongated  varieties,  in  which  the  shell  has 
apparently  become  too  large  for  the  animal's  body,  the  baRal  mem- 
brane, instead  of  being  fiat,  becomes  drawn  up  deeply  inwards,  so  as  to 
touch  the  surface  of  attachment  only  close  round  the  basal  edges  of 
the  shell. 

Mouth :  labrum  with  the  teeth  on  each  side  of  the  central  notch 
unusually  variable  in  number;  I  have  i^een  specimens  with  only  two 
on  each  side,  with  four  on  each  side,  with  five  on  one  side  and  four  on 
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tbe  other,  with  five  on  one  aide  «nd  none  oa  the  other,  and  with  six  on 
both  sides;  hence  the  (otal  number  ranges  from  four  to  twelve.  Man- 
dibles, with  the  fourth  aud  fifth  leeth  small,  or  quite  rudiiuentnry. 
Mruilla;,  with  searei-ly  even  a  trace  of  a  notch  under  the  upper  pair  of 
spines.  Cirri  s  first  pair,  with  one  ramus  one  third  or  one  fourth 
longer  than  the  other ;  in  one  specimen  the  number  tif  aegmenta  were 
nine  and  sixteen  iu  the  two  rami :  second  and  tbird  cirri  short,  very 
nearly  equal  in  length,  having  in  the  just-mentioned  specimen  respec- 
tively ten  and  eleven  segments  ;  the  sixth  cirrus  in  this  same  epeeimen 
had  twenty-five  segments,  each  segment  being  nbont  as  long  as  brond,  and 
supporting  six  pairs  of  spines.  In  the  singular  vnriety  (a)  the  pos- 
terior cirri  are  more  elongated,  and  each  segment  supports  seven  or 
eight,  and  in  one  case  even  ten  pairs  of  spines  I  the  third  pair  is  also 
in  this  variety  proportionally  rather  longer.  At  the  base  of  the  third 
pair  there  is  a  tufi  of  line  spines.  The  peuia  has  not,  as  in  B.  ermaluf, 
a  point  at  its  dorsal  basis.     The  hranchia:  are  very  little  plicated. 

FaneliM. 
Of  the  varieties  having  much  elongated,  club-shaped,  hour-glass 
shaped,  and  depressed  sheila,  there  is  no  necessity  to  say  anything  in 
particular.  With  respect  to  the  remarkable  variety  (a),  I  at  first  named 
aud  described  it  as  a  distinct  species  :  I  have  received  two  lots,  both  from 
North  America,  one  being  sent  me  by  Professor  Agassiz  from  Cape  Cod. 
These  agreed  in  having  the  parietes  permeated  by  regular  tubes ;  in 
having  the  spur  of  the  tergura  most  sharply  pointed  ;  in  the  third  pair 
of  cirri  being  proportionally  longer  compared  with  the  second  pair ;  in 
the  sixth  pair  having  more  numerous  segments,  namely,  three  times  as 
many  as  in  the  third  pair;  in  the  segments  of  tbepostcriorcirri  being  more 
elongated,  and  especially  in  thenuraber  of  pairs  of  apiues  on  each  segment 
— amounting  in  one  case  even  to  ten,  a  number  unparalleled  in  other 
cirripedes.  It  may  naturally  he  asked  why  I  have  not  retained  so  well 
marked  a  form  as  a  distinct  species  f  In  the  first  place,  I  fouud  the  most 
remarkable  character  in  mr.  (a),  namely,  the  number  of  pairs  of  spines 
on  the  posterior  cirri  variable,  tliere  being  in  one  lot  seven  or  eight  pairs, 
and  in  ibe  other  lot  nine  or  ten  pairs  on  each  segment.  Secondly,  aU  ttie 
characters  by  which  this  variety  differs  from  the  common  B.  balanoiJea, 
are  those  which  are  variable  in  the  latter ;  this  is  especially  the  case  with 
the  structure  of  the  parietes,  aud  in  a  lesser  degree  with  the  spur  of  the 
tergum.  Thirdly,  1  found  a  specimen  in  Mr.  Cuming's  collection,  from 
Sweden  (so  that  this  var.  (a)  i»  not  confined  to  North  America),  in 
which  the  cirri  quite  resembled  those  of  the  American  specimens,  hut 
the  spur  of  the  tergum  was  in  an  intermediate  condition  as  compared 
to  that  of  ordinary  varieties  ;  and  the  parietal  tubes  were  of  unequal 
sizes,  and  scarcely  more  regular  than  sometimes  in  the  true  B.  balanoidrt. 
And  lastly,  I  have  seen  specimens  from  Ayrshire,  with  ilie  parietes  per- 
meated by  re^ilar  tubes,  but  with  the  tergum  in  an  intermediate  con- 
dition, and  witb  the  segments  of  the  posterior  cirri  not  more  numerous 
or  more  elongated  than  in  B.  halanoidea,  aQpporting  ouIt  sis  or  seveii 
pairs  of  spines,  that  ia  only  one  more  than  is  common  with  B.  lafonoidtt,- 
BO   that  it  was   impossible   to  decide  whether  to  rank  the  Ayrshiri 
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specimen  ander  var.  (a)  or  under  the  oommon  form,  00  that  I  was 
compelled  to  give  ap  var,  (a)  bb  a  species. 

MoKStroui  individuals,  with  the  male  organM  aborted :  Parasite, — 
Amongst  some  specimens,  chiefly  elongated  ones,  sent  to  me  from 
Tenby,  in  South  Wales,  I  found  no  less  than  seven  individuala  with 
some  of  the  posterior  cirri  distorted,  unequal  on  the  opposite  sides, 
and  in  an  almost  rudimentary  condition,  and  in  each  case  with  the  penis 
truncated^  without  any  muscle  entering  the  stump,  which  was  a&» 
sohU^y  imperforate:  the  vesiculse  seminales  were  much  shrunk; 
in  one  case  without  any  zoosperms;  in  another  case  with  headless 
■oosperms  cohering  in  an  unusual  manner ;  hence  it  is  certain  that 
these  individuals  were  functionally  only  female,  and  could  not  impregi- 
nate  their  own  ova ;  yet  in  two  instances  the  ova  had  been  impregnated, 
DO  doubt  by  neighbouring  perfect  individuals,  for  they  contained  well- 
developed  larvae.  Several  of  these  monstrous  individuals  were  infested 
by  one,  two,  or  three  curious  crustaceans,  which  have  been  described 
byMr.  Goodsir,*  as  the  male  of  theBalanus;  but  these  supposed  males 
are  females,  and  were  distended  with  ova  containing  almost  mature  larvae; 
I  believe  that  they  are  the  females  of  the  unnamed  genus,  belonging  to 
the  family  of  loniens,  described  by  Mr.  Gk>odsir,  which  live  parasitic 
within  the  sack  (as  I  likewise  found)  of  the  same  individual  Balani. 

Diagnoeu, — I  have  seen  several  specimens  of  this  species  and  of  B, 
erenatuSf  absolutely  undistinguishable  in  external  appearance.  I  may 
specify  one  of  B.  balattoidee,  imbedded  in  an  alcyonidium,  and  one  of 
B,  erenatust  imbedded  in  a  sponge,  and  therefore  neither  at  all  abraded. 
(Generally,  the  tips  of  the  scuta  in  B,  erenatus  are  a  little  reflezed, 
whereas  in  B,  balanoides,  when  the  shell  has  been  at  all  disintegrated, 
the  tips  form  a  square  projection  locked  into  the  terga.  Bal.  erenatus 
never  assumes  the  punctured  appearance  so  common  in  B,  balanoides. 
Very  young  specimens  of  the  latter  can  be  distinguished  by  their  dead 
white  colour  and  smoothness.  The  edges  of  the  radii  are  almost  always 
smoother  than  in  B,  erenatus,  and  they  are  never  so  wide  as  is  some- 
times the  case  with  B.  erenatus.  When  a  specimen  is  disarticulated, 
our  present  species  can  at  once  be  distinguished  from  B.  erenatus  (and 
from  B.  impronisus),  by  its  membranous  basis,  and  by  the  solid  or 
cancellated  walls,  which  are  rarely  permeated  by  regular  tubes  or  pores ; 
and  the  walls  when  porose  are  not  internally  ribbed.  I  have  already 
pointed  out  the  few  very  trifling  points,  in  which  the  opercula  of  the 
two  species  differ.  The  mouth  and  cirri  offer  likewise  very  few  differ- 
ences: in  B,  balanoides  there  are  often  more  teeth  on  the  labrum  than 
in  B,  erenatus;  the  rami  of  the  flrst  cirri  are  perhaps  here  rather 
less  unequal;  the  second'  and  third  pairs  of  cirri  are  certainly  in 
most  cases  more  equal  in  length ;  and  lastly,  the  segments  of  the  sixth 
cirri,  even  in  the  common  varieties,  bear,  in  equal- sized  specimens,  more 
pairs  of  spines  than  in  B.  erenatus.  We  shall  see  that  in  habits,  with 
regard  to  depth,  the  two  species  differ,  B.  balanoides  inhabiting  much 
shallower  water  than  B.  erenatus. 

Range,  Habits,  ^. — ^This  species  is  extraordinarily  abundant  within 
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the  tidnl  limits  round  the  shorea  of  Great  Britnin,  and  apparently  of  1 
Ibe  northern  United  States.     BesideH  numerouB  specimens  sent  t 
from  very  many  English  localilieB,  the  late  Mr.  \V.  TliompBO 
Belfast,  kindly  placed  iu  my  hands  his  very  Inrge  collection  ;  from  these  ] 
materials  it  appears  that  B.  &alanoide&  is  the  only  tidal  species  i 
northern  parts  of  our  island ;  but  in  the  Boiitb  and  sonth-weat,  it  m  % 
Associated  with  the  Chlhamalu»  alellahia  and  Balanitg  perforafiu. 
doubt  whether  this  speeies  ever  lives  belov  the  lowest  tides ;  tbe  cei 
of  a  few  specimens  being  mingled  with  B.  improvitut  and  erenatu*,  1 
(mentioned  underthela(terspeciea,)attbe  bottom  of  arndder  of  asmail  '. 
vessel,  about  six  feet  deep,  in  hardly  an  exception,  for  the  water  would 
there  be  troubled  aud  aerated  almost  ns  in  a  breaker ;  and  on  this  tery 
rudder  lUe  upper  two  or  three  feet  were  conled  exclusively  by  the  B, 
fialanoidei.     This  species  lives  on  rocks  at  both  the  uppermost  and 
lowest  limit  of  the  tides ;  I  am  informed  by  Mr.  Thompson,  iliat  be 
hna  seen  specimens  attached  lo  a  spot  not  covered  by  water  during  I 
neap-tides.     As  a  proof  of  its  tenacity  of  life,  Mr.  Thompson  informs  J 
me  that  be  accidentally  kept  some  specimens  in  a  box,  in  a  warm  sju 
ting-room,  and  found  them  alive  seven  days  afterwards.     This  same 
most  accurate    observer  finds,  however,  that  B.  balanoides  is   very 
snsceptible  to  brackish  water ;  he  says,  "  that  having  kept  some  speci- 
mens alive  for  a  week  iu  excellent  health,  the  water  being  changed  oi 
in  thirty-six  hours,  they  were  one  day  killed  instantly  by  some  water, 
though  brought  from  the  same  part  of  the  estunry  as  usual,  having  I 
been  rendered  brackish  by  much  rain  having  lately  fallen."     I  miiy  1 
recall  the  fact,  that  B.  improeisus  lives  daily  for  hours  iu  absolutely  J 
fresh  running  water.  I 

The  B.  balanoides  lives  attached,  often  continuously  coating  mtny  I 
square  feet  of  the  surface,  to  rocks,   pebbles,  wooden-piers,  littoral  ^ 
shells  and  ulvee.     The  most  northern  point  whence  I  have  received 
specimens,  is  in  lat.  66°  34'  in  North  America,  collected  by  Mr.  Suther- 
land 1  and  the  most  southern  point  is  Delaware  Bay,  '\t\  the  United 
States,  in  lat.  39° ;  I  do  not  beheve  that  this  species  extends  into  the 
Mediterranean,  for  Raniani  (Mem.  di  StorJa  Nnt.),  who  particularly 
attended  to  the  nature   of  the  basii,  was  not  ncqnaiuted  with  any  | 
Balanns  having  «  membranous  basis ;    and  Poll   (Test.  Ut.  Siciliie,)  I 
describes  only  two  species  thus  characterised,  and  these  txt  manifestly  J 
Chthamali.  ' 

With  respect  to  the  rate  of  gi-owth  of  this  species,  I  am  J 
indebted  to  Mr.  W.  Tbompsou  for  tbe  following  note : — 

"Sept.  29,  1848. — 1  examined  a  great  number  of  Balani,  in  reference  J 
to  the  growth  made  by  them  during  the  present  acasoD,  and  found  it  I 
to  average  three  lines  in  diameter,  and  at  most  four  lines.     I  saw   . 
a  few  minute  specimens,  only  one  line  in  diameter,  shoiriug  that  the 
species  continued  to  breed  until  lately  :  these  latter  were  probably  not 
more  than  four  weeks  old.     The  young  of  the  present  jenr  are  plainly 
distiuguished  from  the  older  ones,  by  their  pure  white  colonr  and  fresh    . 
appearance.     Judging  from  the  size  of  this  year's  specimens,  and  of  j 
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the  older  ones  on  the  same  stones,  I  am  of  opinion  that  the  term  of  life 
of  the  species  is  two  years.  Of  the  older  shells,  which  I  examined  and 
found  living  in  the  spring,  nine  tenths  are  now  dead,  the  walls  only 
remaining,  the  opercular  vaWes  having  been  washed  away." 

Mr.  Thompson  goes  on  to  say,  that  the  individuals  which 
had,  on  July  3,  a  basal  diameter  of  from  two  and  a  half  to 
three  lines,  had  attained,  by  the  30th  of  September,  a  dia- 
meter of  four  and  a  half  lines,  this  being  here  the  maximum 
size  of  the  species. 


80.  Balanus  cariosus.     PL  7,  fig.  3  a — 3  e. 

Lbpas  cariosa.    Pallat,    Nova  Acta  Acad.  Scient.  Fetrop.  torn,  ii 

(1788),  p.  240,  Tab.  6,  fig.  U. 

Parietes  thicks  formed  by  several  rows  of  unequal-sized 
pores.  Tergum  narrow^  mth  the  apex  beaked^  and  spur 
sharply  pointed. 

Hah. — Columbia  River,  west  coast  of  North  America,  Mus.  Brit,  and 
Coming;  Behrinff  Straits  (Capt.  Kellett);  the  Kurile  Islands,  according  to 
Pallas.    Attachea  to  shells,  ana  to  each  other  in  groups. 

General  Appearance, — Shell  steeply  conical,  with  a  rather  small 
oval  orifice ;  or  cylindrical,  with  a  large  rhomboidal  and  little  toothed 
orifice.  Colour  dirty  white.  Surface  either  simply  rugged,  or  more 
commonly  covered  by  numerous,  narrow,  extremely  prominent,  longi- 
tudinal plaits ;  from  the  manner  in  which  these  overlap  each  other,  the 
shell  almost  appears  as  if  thatched  with  straw.  The  upper  corroded 
part  of  the  shell  usually  exhibits  a  cancellated  and  finely  punctured 
surface.  The  radii  are  generally  very  narrow,  forming  towards  the 
base  of  the  shell  a  mere  narrow  ribbon  to  each  compartment,  and 
often  hardly  distinguishable ;  but  in  one  specimen  they  were  of  con- 
siderable width :  in  the  former  case,  the  alee  are  often  widely  exposed. 
The  largest  specimen  which  I  have  seen  was  1*5  of  an  inch  in  basal 
diameter,  but  Pallas  gives  2*2  as  the  measurement  of  a  specimen  from 
the  Kurile  Islands. 

The  opercular  valves  are  united  to  each  other  and  to  the  shell  by 
unusually  strong  membrane ;  and  the  upper  parts  of  both  valves,  in  all 
the  specimens  seen  by  me,  have  been  much  disintegrated.  The  Scutum, 
in  old  specimens,  is  faintly  striated  longitudinally,  but  in  some  there  is 
hardly  a  trace  of  this :  the  occludent  margin  is  furnished  with  a  few 
large  knobs,  not  corresponding  with  every  alternate  line  of  growth  (as 
ia  usual  with  other  species),  but  with  every  fourth  or  fifth  line.  Inter- 
nally, the  articular  ridge  is  moderately  prominent  (in  young  specimens 
more  prominent)   and  reflexed.     The  adductor  ridge  is  sharp  and 

18 
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prominent ;  in  the  upper  part  it  is  confluent  with  the  articular  ridge, 
hut  in  young  specimens  can  be  seen  to  he  distinct ;  in  the  lower  part  it 
horders  a  large  deep  cavity  fbr  the  lateral  depressor  muscle,  in  the 
middle  of  which  there  is  a  very  slight  longitudinal  ridge  ;  this  cavity 
sometimes  is  almost  closed  or  arched  over  in  its  upper  part.  In  one 
specimen,  the  basal  margin  of  the  scutum  was  deeply  hollowed  out  in 
the  middle.  The  Tergum  is  remarkably  narrow,  with  its  apex  produced 
into  a  triangular  beak,  hollow  within,  and  sometimes  faintly  tinged 
purple.  A  deep,  closed,  longitudinal  furrow  runs  down  the  valve.  The 
spur  is  long,  remarkably  narrow,  and  pointed.  Internally,  the  spur  is 
produced  up  the  valve  as  a  ridge :  the  inflected  scutal  margin,  and  the 
prominent  articular  ridge,  are  both  nearly  straight,  and  parallel  to  the 
spur.     The  crests  for  the  depressores  are  sharp  and  very  prominent. 

The  Parietes  are  very  thick  and  strong :  unlike  every  other  species  of 
the  genus,  they  consist  of  several  very  irregular  rows,  of  unequally  sized, 
round  or  angular  tubes  (3  li).  These  tubes  or  pores  are  generally  short, 
and  are  at  frequent  intervals  crossed  by  transverse  septa ;  they  often 
rather  deserve  to  be  called  cells  than  tubes.  New  tubea  are  formed 
along  the  inner  as  well  as  along  the  outer  lamina.  They  are  lined  by 
dusky  purple  corium.  The  internal  surface  of  the  parietes  is  smooth 
in  the  upper  part,  and  in  the  lower,  it  is  reticulated  by  slight,  irre- 
gularly branching  ridges.  The  carinal  internal  margin  of  each  com- 
partment projects  a  little,  as  in  the  case  of  B,  crenatus  and  balanoidet. 
The  lower  edge  of  the  sheath  is  either  hollow  beneath,  or  is  united  to 
the  walls.  The  radii  in  one  specimen  were  broad,  with  slightly 
oblique,  jagged  summits ;  generally  they  are  extremely  narrow,  forming 
mere  ribbons  along  the  lower  edges  of  the  compartments,  barely  ex- 
tending up  as  high  as  the  sheath.  They  can  sometimes  hardly, 
or  not  at  all,  be  seen,  until  the  shell  is  disarticulated  :  in  rather  young 
specimens  the  sutural  edge  is  sometimes  quite  smooth ;  in  old  speci- 
mens the  lower  part  of  the  edge  has  coarse  arborescent  septa,  with  the 
interspaces  filled  up  solidly,  whilst  the  upper  part  is  smooth.  The 
al<e  are  conspicuous  from  the  outside,  owing  to  the  little  development 
of  the  radii ;  but  owing  to  the  diametric  growth  not  having  been  great, 
the  part  added  during  such  growth  is  narrow ;  the  summits  of  the  alse 
are  only  slightly  oblique :  the  sutural  edge  is  coarsely  crenated,  with 
the  teeth  denticulated  or  slightly  arborescent. 

Basis  membranous. 

Mouth :  labrum  with  only  four  very  minute  teeth :  mandibles  with 
four  teeth ;  the  third  tooth  broader  than  the  first ;  the  fourth  small. 
Maxillae,  with  the  two  upper  spines  placed  on  a  slight  prominence, 
beneath  which  there  is  a  small  notch.  Cirri  of  a  very  dark  colour 
(much  injured)  :  the  segments  of  the  first,  second,  and  third  pairs  very 
broad  and  short,  protuberant  in  front,  and  most  thickly  clothed  with 
spines ;  the  third  pair  is  very  little  longer  than  the  second  pair :  the 
sixth  pair  (in  a  large  specimen  above  one  inch  in  basal  diameter)  had 
the  segments  broader  than  long,  each  furnished  with  seven  pairs  of 
spines. 

Affinities. — This  species,  though  very  distinct,  evidently  comes  near 
to   JB.  balanoidesy   especially   to   var,  (a).     By  merely   doubling  or 
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trebling  the  irregular  rows  of  short  tabes  in  the  walls  ofB,  balanotdet, 
with  their  reticulated  inner  lamina  and  longitudinally  folded  outer 
lamina,  we  should  have  the  structure  exhibited  in  B.  carionts.  We 
hare  seen,  also,  that  in  var.  (a)  of  B.  balanoidet,  the  spur  of  the 
tergnm  is  remarkably  sharp,  as  in  ^.  cario9U9,  This  species,  also,  in  a 
yery  marked  manner  approaches  in  many  characters,  especially  in  the 
opercular  valves,  in  the  cirri,  and  to  a  certain  extent  in  the  shell  and 
basis,  to  B.  Jloseulus,  and  even  in  external  appearance  to  var,  sordidus 
of  the  latter— an  inhabitant  of  the  opposite  extremity  of  the  continent, 
namely,  of  Tierra  del  Fuego.  Again,  the  tergum  to  a  certain  extent, 
and  the  scutum  in  a  singular  manner,  resemble  these  valves  in  B, 
nubUus,  showing  an  unequivocal  affinity  to  that  species.  With  respect 
to  the  most  remarkable  character  of  the  species,  namely,  the  several 
irregular  rows  of  tubes  or  pores  in  the  walls,  it  deserves  notice  that  in 
B.  crenatuf,  which  is  certainly  closely  allied  to  B.  balanoides,  the 
longitudinal  septa  sometimes  divide  near  the  outer  lamina,  thus  giving 
rise  to  a  few  additional  tubes.  Of  the  above  several  species,  to  which 
our  present  species  is  allied,  B.Jloseulus  stands  in  the  next  section,  and 
B.  nubilut  and  crenatut  in  the  last :  hence  we  see  that  B,  cariotus 
has  singularly  divergent  affinities.  The  peculiar  structure  of  the 
parietes,  together  with  the  general  appearance  of  the  shell,  made  me  at 
the  first  moment  suppose  I  was  examining  a  Tetraclita  (or  Conia 
of  Leach) ;  hence,  also,  it  has  arisen,  that  Lepas  cariosa  of  Pallas 
has  often  been  quite  erroneously  given  as  a  synonym  of  Tetraclita 
porota. 


31.  Balanus  DECLIVIS.     PI.  7,  fig.  4  a — 4rf. 

Parietes  solid;  rostrum  nearly  twice  as  long  as  the  carina 
or  carinO'tateral  compartments ^  hence  the  basis  is  oblique. 
Tergum  mth  the  spur  truncated,  half  as  wide  as  the  valve. 

Uah. — West  Indies;  Mas.  Brit. — Jamaica,  imbedded  in  a  sponge;  Mus. 
Caming. 

This  is  a  remarkable  species;  when  first  seeing  it 
imbedded  in  numbers  in  a  sponge,  I  did  not  in  the  least 
doubt  but  that  it  was  an  Acasta :  on  examination,  however, 
it  is  found  to  have  a  membranous  basis,  and  therefore 
cannot  by  the  definition  enter  into  that  sub-genus,  to 
which,  however,  it  is  very  closely  allied.  It  differs  from 
other  sessile  cirripedes  very  remarkably  in  the  rostnim 
being  nearly  twice  as  long  as  the  carinal  compartments,  so 
that  the  basis  is  always  very  oblique,  or  placed  almost  on 
one  side ;  in  this  elongation  of  the  rostrum,  although  in  a 


276  BALANID^. 

different  direction,  we  are  reminded  of  B,  calceolus  and  its 
allies;  and  these  latter  we  know  can  hardly  be  separated  from 
certain  species  of  Acasta.  Hence  the  position  of  our  pre- 
sent species  in  this  section,  is  not  natural ;  but  I  am  unable 
to  place  it  elsewhere,  without  breaking  down  every  de- 
finition :  it  should  stand  somewhat  isolated,  on  one  side  of 
a  line  of  affinity  connecting  Balanm  calceolus  and  navicula 
with  Acasta  purpurata. 

General  Appearance. — ^The  shell  is  thin,  fragile,  smooth,  and  white, 
but  covered  to  a  considerable  extent  by  a  brown  membrane,  which  on 
the  sheath  and  opercular  valve  is  of  a  bright  tint,  and  clothed  with 
bristles.  Viewed  laterally,  the  rostrum  is  seen  to  be  considerably 
bowed,  and  from  its. being  nearly  twice  as  long  as  the  other  compart- 
ments, with  its  lower  end  bluntly  pointed,  the  basal  margin  of  the  whole 
shell  is  rendered  very  oblique,  forming  a  slightly  concave  line.  The 
lateral  compartments  are  rather  longer,  and  about  one  third  broader 
than  the  carino-lateral  compartments.  The  rostrum,  from  terminating 
downwards  in  a  blunt  point,  instead  of  being  square  or  truncated,  at 
in  all  other  Cirripedes,  and  from  the  upper  end  being,  as  is  asual, 
pointed,  has,  when  disarticulated  from  the  other  compartments,  the 
shape  of  a  boat.  The  parietes  are  not  at  all  porose:  their  internal 
surface  sometimes  shows  traces  of  longitudinal  ribs,  but  sometimes 
there  are  none.  The  radii  are  narrow,  with  their  summits  very 
oblique,  and  their  sutural  edges  smooth.  The  sutural  edges  of  thealse 
are  likewise  smooth.  The  largest  of  Mr.  Cuming's  specimens  was 
*2  of  an  inch  in  diameter ;  but  a  disarticulated  specimen  in  the  British 
Museum  must  have  been  larger,  having  a  rostrum  *3  in  length.  The 
Basis  is  membranous. 

The  Scuta  are  rather  convex;  they  have  their  lines  of  growth 
approximate,  most  finely  creuated,  so  as  to  be  very  feebly  striated  longi- 
tudinally. Internally,  the  articular  ridge  is  pretty  well  developed,  its 
lower  edge  being  very  oblique ;  there  is  barely  an  adductor  ridge :  the 
pit  for  the  lateral  depressor  muscle  is  deep.  The  spur  of  the  Tergum 
is  placed  close  to  the  basi-scutal  angle  of  the  valve ;  it  is  about  half  as 
wide  as  the  valve,  with  the  lower  end  truncated :  sometimes  it  may  be 
rather  said  to  be  bluntly  pointed,  owing  to  its  carinal  side  sloping  up 
to  the  basal  margin.  The  articular  ridge  is  pretty  well  developed. 
The  crests  for  the  depressor  muscles  are  barely  discernible. 

AnimaVs  body  unknown. 
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Section  f. 

Parietes  and  radii  not  permeated  by  pores ;  basis  some- 
times permeated  by  pores j  sometimes  not  permeated^  some- 
times excessively  thin  and  hardly  distinguishable. 


32.  Balanus  hamebi.     PL  7,  fig.  5  a— 5  c. 

• 

Lepas  hamsbi    Aicaniut,   Icones  reram  naturalium.  Tab.  10, 1767. 

—  TUIIPA.    0,  F,  MulUr.    Prodromus.  Zoolog.  Dan.  1776 ;  sed 

non  Z.  tulipa,  in  Poll,  Test.  ut.  Siciiiss ;  necnon  B, 
(ulipa,  in  Brogui^re,  Encyclop.  Method ;  necnon 
3,  iulipa,  in  Sowerbj,  Genera  of  Shells. 

—  TULiPA  ALBA.    ChemuHz,    Sjst.  Ck)nch.  Tab.  98,  fig.  832. 

—  FOLiACEA.    SpengUr,    Skrivter  af  Natorhist.  Sclskabet,  1  B. 

1790. 
Balavus  canpidus.    (Tab.  emendata)  Brown,    Ck)nch.  Great  Britain 

(1827),  Tab.  6,  figs.  9  and  10,  et  2d  edit. 
Tab.  54,  figs.  9—12. 

—  TULiPA.    fyeil*    In  Phil.  Transact.,  1835,  p.  37,  Tab.  2, 

figs.  34r— 39 

Shell  white :  radii  with  their  oblique  summits  smooth  and 
arched;  sutural  edges  smooth :  basis  solid.  Scutum  feebly 
striated  lonyitudinally :  tergum  with  the  spur  narrow. 

Bah, — Coast  of  Yorkshire ;  Scotland ;  Galway,  Ireland ;  Isle  of  Man,  and 
Anglesey,  twelve  fathoms.  Generally  in  deep  water;  not  very  common. 
George's  Bank,  Massachussetts,  United  States ;  Mas.  Aug.  Gould.  Iceland, 
iTiiimark,  and  the  Faroe  Island,  according  to  Spengler.    Attached  to  Crustacea, 


*  Sir  C.  Lyell  remarks  that  this  is  apparently  the  B,  Uddevallensit  (Linn.)  of 
Swedish  lists  of  fossils.  Prof.  E.  Forbes  has  shown  rMem.  Geolo^.  Survey  of 
Eugland,  vol.  1,  p.  364)  how  this  name  arose,  from  a  snort  description,  prior  to 
the  introduction  of  the  binomial  system,  "  Lepas  cms  Balanus  uddevallensis," 
given  by  Linnajus  in  his  Wast-Gotha  Kesa,  in  174/. 

For  the  reference  to  Ascanius'  work,  which  is  on  the  binomial  system, 
subsequeut  to  the  10th  edit,  of  Linnaeus,  in  175S,  I  am  greatly  indebted  tc 
Svlvonus  Uanley.    Uad  it  not  been  for  this  gentleman,  I  should  ha?e 
Miiiler's  name  of  B,  tulipa  as  the  first  name. 


278  BALASIDj:. 

mollusca,  steujs  of  fuci,   and  stones  i  often  associated  nitb  B.  porcalia  Uidfl 
ereiutlm. 

Foml. — In  glacial  deposits  at  Uddevaltn  in  Su^cn,  and  Beaufort  in 
nada;  Mus.  Ljell.  Banks  of  the  DwiuA,  Russia;  Mus.Murcbiwin.  Greeoli 
"  in  bliie  clay,    according  to  Spengler. 

Central  Jppearance. — Shell  tutulo-conical,  very  eniootli,  white,  _ 
nerally  more  or  leas  covered  by  yellow  tliin  membraae :  oriAce  Ur^i 
sub-triangular :  radii  moderately  broad,  with  tbcir  more  or  less  oblique 
summits  slightly  rounded  and  emontli ;  from  tbia  circuiustsncc  the 
aliell  has  been  justly  compnred  to  the  balf-opeued  flower  of  a  white 
tulip.  Specimens  often  exceed  an  inch  iu  basal  diameter ;  I  have  sees 
one  from  Scarborougb  two  inches  in  diameter  and  one  ond  three  qaftr- 
tera  in  height :  another  specinieu  was  I  '6  in  diameter  and  3  in  height. 
The  specimens  in  the  glacial  deposits  seem  even  to  hare  ncqnired  larger 
dimensions,  one  from  L'dde«allft  being  nearly  four  inches  in  height. 

Scuta,  elongated,  flat,  feebly  atriated  longitudinally :  internally,  arti- 
cular ridge  short,  moderately  prominent :  adductor  ridge,  confluent  in 
the  upper  part  with  the  articular  ridee,  running  straight  down  and 
forming  a  rather  large  cavity  for  the  lateral  depressor.  Terga  feebly 
striated  longitudinally,  with  a  longitudinal  furrow,  having  the  aides, 
iu  old  specimens,  partly  closed  in :  the  basal  mnt^iu  slopes  much 
towards  the  spur,  which  is  rather  long  and  narrow,  with  ita  end 
rounded:  it  is  placed  at  about  its  own  width  from  the  basi-sculal 
angle.  Internally,  articular  furrow  narrow  ;  cresta^^for  the  depressorea 
moderately  prominent,  but  iu  a  variable  degree. 

Comparlmfitts :  these  are  unusnally  thin,  and  separate  easily :  the 
parietes  are  finely  ribbed  longitudinally  on  their  insides  ;  the  bases  of 
these  ribs  being  just  perceptibly  denticulated.  Radii,  with  their 
summits  oblique  (usually  at  about  an  augle  of  -15°),  slightly  arched 
and  quite  smooth;  the  smoothness  is  produced  by  the  edge  being  a 
little  inflected:  autural  edge  quite  smooth,  without  even  a  trace  of 
aepta  or  denticuli.  Ala  oblique,  generally  rather  less  oblique  than  the 
summits  of  the  radii :  sutural  edges  smooth,  with  an  excessively  fine 
linear  furrow  ruuntug  along  the  edge,  a  little  towards  the  inner  side, 
and  filled  with  a  yellow  ligamejitous  substance  :  a  furrow  of  this  kind 
I  have  seen  iu  no  other  species. 

Basil,  solid,  not  permeated  by  pores;  either  smooth,  or  alightly  fur- 
rowed in  lines  radiating  from  the  centre. 

Mouth :  labruni  with  scarcely  perceptible  minute  bead-like  teeth  thini 
scattered  along  the  edge.  Palpi  and  outin-  maxillee  rather  sparing 
clothed  with  hairs.  Mandibhs  with  teeth  rather  sharp;  the  fourti 
and  fifth  teeth  small,  but  well  developed ;  inferior  angle  pointed  with 
fine  spines.  Maxil/ie  with  a  deep  notch  under  the  two  upper  great 
spinea.  Cirri,  the  first  pair  is  short,  with  rami  of  nearly  equal  length; 
the  segments  are  not  protuberant  in  front  either  in  the  first  or  second 
pairs.  In  the  posterior  cirri,  the  segments  bear  four  pairs  of  spinea, 
with  a  tuft  of  rather  long  intermediate  spines :  in  young  specimens  there 
are  only  three  pairs:  the  spines  in  the  dorsal  tufts  are  short  and  thiu. 
When  the  sliell  is  disarticulated,  this  species  cannot  be  coufouodt 
with  any  other;   but  judging  by   external  characters  alone,  it 


fur-^^ 
int^H 
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aometiroes  be  yery  easily  confounded  with  B,  ehumeus^  and  I  have  re- 
ceiyed  the  two  species  ander  this  one  name  from  Massachussetts: 
generally  B.  Hameri  may  be  distinguished  from  B,  ebumeus  by  the 
smoothness  of  the  summits  of  its  radii,  and  by  the  so-called  epidermis 
being  of  a  darker  yellow. 

With  respect  to  the  fossil  specimens  from  the  glacial  deposits,  I  haye 
little  to  add;  I  haye  seen  one  from  Uddeyaila,  as  already  remarked, 
four  inches  in  height,  and  a  lateral  compartment  broader  by  one  fourth 
than  the  same  compartment  in  any  recent  specimen.  As  Sir  C.  Lyell 
remarks  (Phil.  Transact.),  the  compartments  are  always  found  sepa- 
rated, which  is  accounted  for  by  their  weak  union  in  a  recent  state. 
This  species,  when  fossil,  is  usually  associated  with  its  deep-water 
congeners  B,  porcatus  and  crenatus,  as  at  the  present  day. 

I  must  here  mention  that  I  have  examined  a  considerable  number  of 
§eparated  compartments,  without  opercular  valyes,  brought  from  Bar- 
badoes,  in  the  West  Indies,  showing  the  existence  there  of  a  closely 
allied  or  possibly  identical  species.  The  only  'difference  which  I  can 
point  out  in  these  compartments  is,  that  the  parietes  are  rather  thicker, 
and  the  radii  rather  narrower,  with  more  oblique  summits :  some  of 
the  compartments  are  two  inches  in  length.  It  seems  yery  improbable 
that  the  true  B.  Hameri  should  extend  to  the  West  Indies,  but  after 
what  has  been  seen  in  the  case  of  B.  crenatus,  this  is  possible. 


83.   BaLANUS    AMARYLLIS.      PI.  7,  fig.   6  a — 6  C. 

Shell  striped  or  clouded  toith  pinkiah-purple,  or  quite 
white;  radii  narrow^  unth  their  oblique  summits  smooth  or 
arched:  basis  porose.  Scutum  plainly  striated  longitudi- 
nally :  tergum  with  the  spur  narrow. 

Far.  (a):*  bright  rosy  pink,  not  distinctly  banded  longitudinally. 

Hab,  North-east  coast  of  Australia. 
Far.  (b):  snow  white,  glossy;  orifice  deeply  toothed. 

^ToA.— Mouth  of  the  Indus ;  East  Indian  Archipelago ;  Philippine  Archi- 
pelago ;  Moreton  Bay,  and  the  north-east  coast  of  Australia.  Attached  fre- 
quently on  ships'  bottoms,  associated  with  B.  iintinnabulum  and  amphitriis. 
Sometimes  attached  to  Gorgonia  with  B,  calceoluM, 

General  Appearance. — Shell  steeply  conical,  with  the  orifice  sub- 
rhomboidal,  moderately  large,  very  slightly,  or  deeply  notched :  surface 
yery  smooth :  white,  longitudinally  banded  with  pinkish  or  leaden 
purple,  with  sometimes  a  purplish,  sometimes  a  yellowish  tint,  the 

♦  This  variety  perhaps  is  the  B.  roseus  of  Lamarck,  as  figured  in  Chenu, 
"  lllust.  CJonch."  Tab.  2,  fig.  9 ;  but  as  Lamarck  does  not  even  notice  such  con- 
spicuous external  characters  as  the  longitudinal  striae  on  the  scuta,  and  the 
smooth  rounded  edges  of  the  radii,  it  is  impossible  to  identify  his  species. 
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latter  owiog  to  the  pfrsistent  epidermis  ;  the  baails  are  pale,  and  often 
fnde  away  in  the  lower,  and  Bonietimes  in  other  parts  of  the  shell ;  the 
epidermis  is  genernlly  more  persiateut  on  the  narrow  rouniied  radU 
ttiBD  on  the  parieles,  and  bence  the  radii  nre  generally  yellowish.  The 
opercular  valves  are  pale  dull  purple;  the  slienth  is  darker  purple, 
with  the  exception  of  the  portions  of  the  alie  iidded  during  the  diametric 
growth,  which  are  of  a  dead  white,  and  are  externally  conspicuous. 
The  scuta  are  striated  longitudinally.  1  may  remark,  that,  excepting 
the  narrowness  of  the  radii,  with  their  quite  smooth,  rounded  and  very 
obliqne  summits,  some  specimens  are  hardly  distinguishable,  in  external 
aspect,  from  Tarieties  of  B.  amphitrite.  If  the  specimens  from  the 
north-east  coast  of  Austraha,  of  which  I  have  seen  many  (but  unfor- 
tunately only  one  small  one  had  its  opercular  valves),  form,  ns  1  fully 
believe,  merely  a  variety;  it  is  characterised  by  its  nearly  uniform 
beautiful  rosy  pink,  without  any  dislinct  longitudinal  bands:  of  thew 
Bpecimens  1  have  seen  one  two  inches  in  basal  diameter,  and  three  in 
height:  of  ordinary  duller-coloured  striped  specimens,  the  largest  wu 
1-7  in  basal  diameter.  Of  the  perfectly  white  var.  (S),  I  have  seen 
several  specimeua,  the  largest  being  '6  of  an  inch  in  diameter:  these 
hate  a  somewhat  peculiar  aspect,  but  1  have  met  with  only  one  speci- 
men with  opercular  valves,  and  that  was  extremely  young :  I  at  first 
considered  this  form  as  specifically  distinct;  hut  I  can  point  out, 
after  careful  eiaminBtiou  of  the  whole  shell,  operculum,  and  internal 
animal  of  the  young  specimen,  no  sulHcient  diagnostic  characters. 

Seufum,  plainly  striated  longitudinally,  with  the  atrife  dividing  the 
prominent  lines  of  growtb  into  squarish  beads:  internally,  the  upper 
part  of  the  valve  is  roughened  :  the  articular  ridge  is  short,  remarkably 
little  prominent,  and  not  reflexed ;  the  adductor  ridge  is  blunt  and 
bttle  prominent ;  sometimes  tt  is  almost  confluent  with  the  articular 
ridge :  there  is  a  deep  but  variable  depression  for  the  lateral  depressor 
muscle;  and  in  young  specimens  of  car.  (a)  it  was  almost  absent. 
Tergam:  the  surface  exhibits  traces  of  longitudinal  strin:  there  is 
a  deep  longitudinal  furrow,  with  the  sides  folded  in  and  quite  closed 
in  full  grown  specimens ;  the  sculal  margin  is  considerably  curved 
towards  the  scutum.  The  spur  is  long  and  narrow,  with  the  end 
bluntly  pointed,  placed  at  rather  above  its  own  width  from  the  bast- 
scuta]  angle  ;  the  basal  margin  slopes  but  Utile  towards  the  spur :  the 
crests  for  the  depressores  are  feebly  developed. 

Parietes:  their  internal  surfaces  are  strongly  ribbed  longitudinally, 
with  the  basal  ends  of  the  ribs  coarsely  denticulated,  and  with  the 
denticuli  extending  close  to  the  outer  lamina.  The  radii  are  generally 
nari'ow,  but  their  width  varies ;  their  summits  are  very  oblique, 
amootli,  rounded,  and  inflected,  with  the  lines  of  growth,  in  the 
uppermost  part,  curving  inwards ;  their  sutural  edges,  in  the  upper 
inflected  portion,  are  quite  smooth,  without  septa;  in  the  lower  and 
larger  portion,  the  edge  is  crenatcd  with  excessively  fine  teeth  or  septa, 
not  denticulated:  the  radii,  like  the  pnriete!>,  have  no  inner  lamina: 
the  recipient  grooves  in  the  opposed  compartments  are  smooth,  and 
are  in  the  lower  part  of  the  shell  of  unnaiial  deplh.  The  ala,  diffi.- 
rcntly  from    the    radii,    -eneial'y  have  their  aunimita  very  slightly 
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oblique,  but  BometimeB  tbey  are  highly  oblique :  their  sutural  edges 
are  most  finely  crenated.  The  basis  in  generally  flat,  sometimes  cup- 
formed  ;  it  is  permeated  by  pores,  crossed  by  transverse  septa ;  and 
sometimes  there  is  an  underlying  cancellated  layer. 

Mouth :  labrum  with  either  six  very  small  teeth,  or  with  none.  Ifan- 
dibie§  (PI.  26,  fig.  5),  with  the  third  tooth  a  little  thicker  than  the 
first;  fourth  and  fifth  teeth  small,  but  quite  distinct.  MaxilUs 
(PI.  26,  fig.  7),  with  the  inferior  part  forming  a  square  step-formed 
projection,  bearing,  one  behind  the  other,  two  spines  as  long  as  the 
upper  pair ;  in  a  young  specimen  of  var.  (a)  this  step-formed  projec- 
tion was  absent. 

Cirri :  first  pair  with  the  rami  unequal  by  about  four  segments : 
the  shorter  ramus  has  the  segments  very  protuberant  in  front,  thickly 
clothed  with  strongly  serrated  spines  ;  tbe  second  cirrus  has  segments 
moderately  produced ;  the  third  has  them  produced  only  in  a  slight 
degree.  The  pedicels  of  the  second  and  third  cirri  have  dorsal  tufts  of 
spines,  but  not  a  hairy  plate  prolonged  over  the  thorax.  The  posterior 
cirri  have  segments  broader  than  long,  bearing  only  two  pairs  of 
nearly  equally  long  spines ;  and  between  each  pair  there  is  a  small 
intermediate  tuft.     The  penis  has  the  usual  basi-dorsal  point. 

B.  amaryllis  is  a  distinct  and  well-defined  species,  more 
nearly  related  to  B.  Ilameri  than  to  any  other  form. 


34.  Balanus  allium.     PL  7,  fig.  7  a — 7  d. 

Shell  faintly  tinned  with  purple :  radii  broad,  with  their 
summits  not  oblique :  ba»is  not  porose.  Scutum  with  the 
lines  of  growth  crenated :  tergum  tcith  the  spur  extremely 
shorty  truncated,  broad  as  half  the  valve. 

Hah, — Raine's  Islet,  Barrier  Reef,  Australia,  Mus.  Stutchbury.  Hab.  un- 
known, attaclied  to  and  coated  by  Pontes.     Mus.  Brit. 

General  Appearance, ^^heW  conical,  smooth,  but  with  the  lower  part 
sometimes  narrowly  ribbed  in  lines  correnponding  with  the  internal 
longitudinal  ribs ;  tinted  pale  peach-blossom  purple,  owing  to  the 
sheath  being  finely  so  coloured ;  or  wholly  white.  Radii  broad,  white, 
square  on  the  summit,  hence  orifice  entire,  ovate  passing  into  rliom- 
boidal.  The  parietal  portion  of  the  carino-lateral  compartments  ex- 
tremely narrow,  about  one  eighth  of  the  width  of  the  parietes  of  the 
lateral  compartments.  Basis  concave,  partially  imbedded  in  the  coral. 
Largest  specimen  *35  of  an  inch  in  diameter. 

There  are  some  specimens  in  Mr.  Cuming's  collection  which  appear 
to  belong;  to  this  species,  and  are  certainly  very  closely  allied  to  it,  but 
not  having  the  opercula,  cannot  be  identified  positively ;  the  shell  is 
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flatter,  with  the  waUb  strongly  ribbed  up  to  the  orifice,  which  is  mora 
rhotnhoitlBl :  the  basia  is  much  more  cup-forraed  nnd  more  deepl]f  im- 
bedded in  the  coral ;  but  these  differences  by  Iheiuselves  are  by  no 
means  isuiHcieutly  diagnostic. 

Scutma  :  the  lines  of  growth  are  crenated,  causing  the  surface  to  be 
very  obscurely  striated  loDgitudinnlly :  the  articular  ridge  is  very 
prominent,  as  cau  be  best  seen  rrom  the  outside,  and  runs  down  the 
whole  length  of  the  tergal  margin  with  a  rery  regular  curve,  and  hence 
difi'ers  from  the  articnlar  ridg;e  in  the  foregoing  species.  Tlie  idductor 
ridge  is  either  absent,  or  very  indistinct,  and  parallel  to  the  articular 
ridge;  there  is  a  deep  little  pit  for  the  lateral  depressor  muscle. 
Terffum  (/  d),  with  the  apex  somewhat  produced  or  beaked,  and  tinged 
purple :  external  surface  almost  flat,  without  any  longitudinal  furrow  : 
scDtal  margin  curved.  Sjiur  very  short,  placed  quite  close  to  the  basi- 
scalal  angle  of  the  valve ;  broad  as  half  the  valve  ;  lower  end  squnre. 
Inlernally,  the  articular  ridge  is  prominent  only  in  the  uppermost 
part  of  the  valve  :  crests  for  the  deprossores  very  feeble. 

Parie/fa  ;  their  internal  surface  is  very  strongly  ribbed  longitudinally, 
the  ribs  being  conrsely  denticulated  at  their  bases,  nnd  finely  flulcd  along 
their  sides.  The  sheath  is  trausvei'sely  ribbed,  and  clothed  with  an 
epidermis  furnished  with  transverse  rows  of  fine  hairs.  The  radii  are 
of  a  dead  white,  whereas  the  parietes  are  translucent;  the  summita 
arc  parallel  to  the  basis ;  they  arc  broad ;  the  radii  of  the  carinu-U- 
teral  conipartmenis  appear  extraordinarily  broad,  owing  to  the  narrow- 
uesB  of  the  parietal  portion :  the  sutural  edges  are  furnished  with 
coarse  septa,  which  are  sinuous,  irregular,  and  obtusely  denticuUted 
the  interspaces  are  filled  up  solidly.  The  ala  are  thin,  with  their^ 
BUtural  edges  almost  smooth,  and  their  summits  oblique:  in 
specimens,  during  the  diametric  growth,  a  mere,  almost  thread-liks' 
ribbon  is  added  to  their  sutural  edges.  Batii  slightly  cup  c 
shaped ;  moderately  tliick,  perniented  by  fine  pores,  and  generally 
ribbed  in  lines  radiating  from  the  centre.  The  walls  and  basis  adhere 
together  very  firmly. 

Mouth  ;  labrum  with  six  teeth :  mandibles  with  five  teeth;  the  three 
upper  teeth  being  sharp,  narrow,  and  unusually  prominent;  the  two 
lower  teeth  minute  and  sharp;  masillie  without  a  notch.  Cirri  much 
injured :  first  pair  with  one  ramus  apparently  one  third  longer  than 
the  other :  segments  not  very  protuberant :  the  posterior  cirri  have 
elongated  segments  with  five  p^e  of  spiDcs. 

jijiniliei. — This  species  is  very  distinct  from  all  the  foregoing:  in 
the  cnrinO' lateral  compartments  being  so  narrow,  and  tending,  as  we 
may  suppose,  to  become  aborted;  in  the  form  and  structure  of  the 
whole  shell,  and  in  its  habits,  this  species  showg  an  afiiuity  and  passage 
to  the  coral -in  habiting  genus  Creusia,  which  has  only  four  compart- 
ments. There  is  also  a  close  afiinity  to  the  sub-genus  Acasta.  Tliia 
species  is  so  closely  allied  to  the  following,  that  I  at  one  time  felt  Bome 
doubts  whether  they  ought  to  have  been  specifically  separated :  it  ia 
also  probably  closely  allied  to  B.  terfbrutun,  but  the  materials  hardly 
suffice  fur  judgment;  it  is  also  related,  though  leas  obviously,  10 
B.  v«»titiis. 
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35.  Balanus  cepa.     PI.  7,  fig.  8  a — 8  c. 

Shell  dirty  reddish-purple y  steeply  conical :  radii  narrow : 
basis  obscurely  porose.  Scutum  with  the  lines  of  growth 
crenated :  tergum  with  the  spur  truncated^  broad  as  half  the 
valve,  and  depending  beneath  the  basi-scutal  angle  as  much 
as  half  its  own  breadth. 

Hab, — Japan,  attached  to  an  Isis,  Mas.  Cuming.  Attached  to  an  oyster, 
Mus.  Stutchbury. 

As  already  stated,  this  species  comes  in  all  essential 
respects  very  near  to  the  last,  though  difiering  much  in 
appearance;  I  have  seen  two  sets  of  specimens,  and  two 
sets  of  B.  allium,  and  there  was  no  variability  or  passage 
in  the  points  in  which  they  differed ;  hence  I  must  consider 
them  as  specifically  distinct. 

Shell,  steeply  conical,  strongly  but  blantly  ribbed  longitudinally ; 
coloured  either  all  over  dull  reddish  purple,  or  with  the  upper  part  only 
pinkish  purple :  in  one  set  of  specimens,  the  yellow  epidertnis  was 
partially  persistent.  Radii  narrow.  Orifice  small,  ovate.  The  wall 
of  the  carino-lateral  compartment  is  very  narrow.  The  internal  surface 
of  the  parietes  is  ribbed,  but  finely,  and  only  in  the  lower  part.  The 
septa,  on  the  sutural  edges  of  the  radii,  are  finer  than  in  B,  allium. 
Basis  flat,  obscurely  permeated  by  pores.  The  largest  specimen  is 
*25  of  an  inch  in  basal  diameter. 

Scuta :  these  are  longitudinally  and  finely  striated ;  the  basi-tergal 
corner  is  more  rounded  off  than  in  B,  allium,  and  the  articular  ridge  is 
not  nearly  so  prominent :  internally,  the  adductor  ridge  is  rather  more 
prominent.  The  Tergum  is  rather  broader :  its  apex  is  produced  into 
a  minute  sharp  point:  the  scutal  margin  is  straight;  the  spur  is 
broader,  and  measured  from  the  basi-scutal  angle  of  the  valve,  con- 
siderably longer;  namely,  as  long  as  half  the  width  of  the  basal  margin 
of  the  spur,  whereas  in  B,  allium  it  is  only  about  a  quarter  as  long  as 
the  basal  margin  of  the  spur  :  the  lower  edge  of  the  spur  is  not  here 
so  directly  transverse  to  the  longitudinal  axis  of  the  valve  as  in  B, 
allium :  the  external  surface  is  not  so  flat  as  in  that  species,  and  a 
depression  runs  down  to  the  basi-scutal  angle  of  the  spur. 

Considering  the  difference  in  the  shape  and  appearance  of 
the  shell,  with  its  narrow  radii  and  small  orifice;  considering 
the  less  strongly  ribbed  internal  lamina  of  the  parietes,  the 
finer  septa  on  the  sutwal  edges  of  the  radii,  the  sUght 
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difference  in  outline  in  the  scuta  and  terga,  more  especially 
the  greater  length  of  the'  spur,  I  conceive  I  ana  right  in 
ranking  this  form  as  a  distinct  species,  though  assuredly 
it  is  very  closely  allied  to  B,  allium,  and  even  still  closer  to 
the  following  B.  quadrivittatus. 


36.  Balanus  quadrivittatus.     PI.  8,  fig.  1. 

Shell  steeply  conical,  having  four  longitudinal  gray  hands 
placed  crosswise:  radii  with  their  summits  oblique:  basis 
thin,  solid.  Scutum,  with  the  lines  of  growth  smooth ;  no 
distinct  pit  for  the  lateral  depressor  muscle :  tergum  as  in 
B,  cepa. 

Hab. — East  Indian  Archipelago,  attached  to  lamelliferons  corals,  and  asso- 
ciated with  Fyrgoma  grande  and  Creusia  spinulosa,  Mas.  Brit,  and  Stutchbuiy 
and  Darwin.    Philippine  Archipelago,  attached  to  a  Tetraclita,  Mas.  Cuming. 

I  have  seen  four  sets  of  specimens  of  this  species,  taken 
in  four  different  places,  one  set  containing  above  twenty 
individuals,  and  all  resembled  each  other  exactly:  never- 
theless, this  species  comes  so  close  to  B,  cepa,  that  I  am 
somewhat  doubtful  about  its  specific  distinctness. 

General  Appearance. — Shell  smooth,  or  slightly  folded,  steeply 
conical;  white,  with  four  longitudinal  hands  of  pale  brownish-gray 
colour,  namely,  on  the  rostrum,  the  carina,  and  the  two  lateral  com- 
partments :  the  carino-lateral  compartments  are  very  narrow  and  almost 
white :  the  four  brownish-gray  bands  are  darkest  in  the  upper  part  of 
the  shell,  though  always  rather  faint,  and  die  out  towards  the  base : 
they  can  sometimes  be  seen  to  be  formed  of  several  narrow  longitudinal 
stripes  ;  the  tint  shows  a  trace  of  containing  purple.  The  orifice  of 
the  shell  is  small,  rhomboidal,  and  not  quite  entire,  owing  to  the 
obliquity  of  the  summits  of  the  moderately  broad  radii.  In  structure, 
the  shell,  radii,  and  alee  resemble  those  in  the  last  species.  The 
basis,  however,  does  not  appear  to  be  permeated  by  pores.  Basal 
diameter  of  largest  specimen  *25  of  an  inch. 

The  Scuta  most  closely  resemble  those  of  B.  cepa,  but  the  lines  of 
growth  are  not  crenated,  and  internally  there  is  only  a  very  minute  pit 
for  the  lateral  depressor  muscle,  placed  almost  on  the  edge  itself  of  the 
valve.  The  Tergum  hardly  differs  at  all  from  that  of  B,  cepa,  but  is 
perhaps  of  rather  greater  breadth. 

The  Mouth  does  not  differ  from  that  in  the  last  two  species.  In  the 
Cirri,  the  three  posterior  pairs  have  elongated  segments,  bearing  only 
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three  pairs  of  spioeft,  of  which  the  lowest  pair  is  minute :  in  B,  allium, 
and  I  helieye  in  B,  cepa,  there  are  five  pairs  of  spines  on  each 
segment. 

This  species  differs  from  the  last  only  in  the  peculiar 
colouring,  smoother  walls,  more  oblique  radii,  solid  basis, 
and  more  especially  in  the  scuta  having  the  lines  of  growth 
not  crenated,  and  internally,  in  the  pit  for  the  lateral 
depressor  muscle  being  so  very  minute  and  placed  on  the 
basi-tergal  edge  of  the  valve.  The  posterior  cirri,  also,  I 
believe,  differ  in  the  number  of  the  spines  which  the 
segments  support;  nevertheless,  I  cannot  feel  confident 
about  the  specific  distinctness  of  JB.  quadrivittatus. 


87.  Balanus  terebratus.     PL  8,  fig.  2  a — 2  b, 

* 

Shell  tohitCy  strongly  ribbed  longitudinally ^  vnth  the  basal 
margin  produced  into  long  points:  basis  concave,  not  per- 
meated by  pores y  but  strongly  ribbed  externally  in  radiating 
lines;  the  interspaces  between  the  ribs  being  riddled  by 
minute  rounded  apertures^  often  placed  in  double  rows. 

Hob. — Unknown,  Brit.  Mus.,  attached  to  a  lamelliferous  coral. 

I  have  in  this  instance  broken  through  my  rule  of  not 
describing  a  Cirripede  without  examining  the  opercular 
valves;  but  the  species  here  named  is  so  peculiar,  that  it 
would  have  been  a  fault  to  have  passed  it  over.  There  is 
but  a  single  specimen  in  the  British  Museum,  without,  as 
just  stated,  the  operculum,  and  of  course  without  the 
animal's  body. 

Shelly  white,  depressed,  couical,  somewhat  elongated  in  its  rostro- 
carinal  axis;  orifice  rather  small,  pentagonal,  toothed,  elongated. 
Parietes  rather  thin,  with  extremely  prominent  longitudinal  rihs,  pro- 
daced  at  the  basal  edge  into  long  spikes :  the  internal  surface  is  also 
ribbed,  but  less  strongly  than  the  outside.  Radii  rather  narrow,  with 
oblique,  not  smooth  summits :  sutural  edges  very  finely  and  obscurely 
crenated.  Alse  with  their  summits  extremely  oblique.  Lower  edge  of 
sheath  closely  attached  to  the  walls.  The  carino-lateral  compartments 
are  rather  narrow. 

BasUf  alightly  concave  or  saucer-shaped  ;  the  circumference  is  pro- 
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duced  into  long  npikes,  correspondiDg  with  those  on  the  basal  margin  of 
the  parietes :  these  projections  equal  half  the  semi-diameter  of  the  shell. 
The  inter Aal  surface  of  the  basis  has  slightly  prominent,  rounded  ridges; 
and  the  external  surface  has  extraordinarily  prominent,  sharp  ridges, 
radiating  from  the  centre ;  the  edges  of  the  external  ridges  are  irregular, 
notched,  and  knobbed.  I  have  seen  in  no  other  species  external 
ridges  on  the  basis  or  surface  of  attachment ;  and  what  is  more  re- 
markable, the  interspaces  between  the  ridges  are  penetrated  by  small 
rounded  apertures,  of  irregular  shape  and  unequal  sizes ;  and  these  are 
generally  arranged  in  au  irregular  double  row,  and  externally  are  closed 
by  the  membrane,  which  clothes  the  basis.  In  the  sub-genus  Acasta, 
the  basal  cup  is  sometimes  penetrated  by  similar  holes,  but  these  seem 
neyer  to  extend  over  the  whole  basis,  and  are  very  variable ;  neverthe- 
less, in  some  specimens  of  Acasta  spongites  from  the  Cape  of  Qood 
Hope,  portions  of  the  basis  closely  resembled,  except  in  the  absence  of 
the  radiating  ridges,  the  structure  here  described,  but  the  holes  were 
not  arranged  in  any  definite  order.  The  internal  surface  of  the 
parietes  in  Acasta  sporillus  presents  a  somewhat  analogous  appearance, 
but  the  pits  do  not  penetrate  through  the  walls.  This  species,  I  have 
no  doubt,  is  closely  allied  to  the  sub-genus  Acasta,  and  to  Balanus 
navicula  with  its  allies,  and,  but  much  less  closely,  to  B.  allium  with 
its  allies.  Indeed,  had  B,  terebratus  inhabited  a  sponge,  1  should 
have  been  compelled  to  have  ranked  it  in  the  sub-genus  Acasta. 


38.  Balanus  vestjtus.     PI.  8,  fig.  3  a — 3  d. 

Shell  pinkish-purple  or  white  y  clothed  by  an  orange»coloured 
membrane ;  radii  represented  by  mere  fissures  :  basis  solid. 
Scutu7n,  with  a  sharp,  curved  adductor  ridge;  with  crests  for 
the  lateral  depressor  muscle:  tergum,  with  the  spur  short, 
truncated^  one  third  of  width  of  valve. 

Hah. — Now  Zealand,  Now  South  Wales,  Mus.  Brit,  and  Stutchbury ;  attached 
to  shells. 

General  Appearance, — Shape  conical,  often  steeply  conical ;  orifice 
small ;  radii  not  developed,  represented  by  mere  fissures.  The  walls 
are  smooth,  or  slightly,  or  strongly  ribbed  longitudinally.  The  shell 
itself  is  of  a  fine  peach-blossom  pink,  or  nearly  white,  but  it  it 
generally  covered  by  a  thick  yellow  or  brownish-orange  epidermis. 
Opercular  valves  pinkish,  but  similarly  covered.  Basal  diameter  of 
largest  specimen  -  7  of  an  inch. 

Scuta,  with  the  lines  of  growth  closely  approximate ;  surface  some- 
what convex.  Internally,  the  articular  ridge  is  very  little  prominent^ 
but  runs  far  down  the  tergal  margin  ;  in  some  specimens,  however,  it 
is  shorter  and  more  prominent.  The  adductor  ridge  is  strongly  pro- 
minent, is  curved  towards  the  rostral  angle,  and  runs  down  nearly  to 
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the  basal  margin.  The  rostral  depressor  muscle  is  lodged  in  a  small 
cavity,  formed,  as  usual,  by  the  overlapping  of  the  occludent  margin  ; 
within  this  cavity  there  are  either  tolerably  distinct  little  crests,  or 
merely  traces  of  them,  for  the  attachment  of  the  muscle.  The  lateral 
depressor  muscle  is  attached  to  several  quite  distinct  crests,  seated  in  a 
concavity  beneath  the  adductor  ridge.  Tergum  rather  narrow,  with  the 
a^x  produced  or  beaked ;  the  beak  is  purplish  and  flat.  There  is  a 
aught  rounded  longitudinal  furrow,  or  aepression.  The  spur  is  fully 
one  third  of  the  width  of  the  valve :  it  is  short,  with  the  end  truncated, 
and  placed  close  to  the  basi-scutal  angle;  the  basal  margin  on  the 
carinal  side  slopes  gently  towards  the  spur.  Internally,  the  scutal 
margin  is  scarcely  at  all  inflected,  and  the  articular  ridge  is  very  little 
prominent :  the  crests  for  the  tergal  depressores  are  pretty  well  de- 
veloped. 

From  the  |>oints  here  enumerated,  it  is  clear  that  the  opercular 
valves  are  articulated  together  much  less  strongly  than  is  usual  with 
moat  species,  excepting  B.  allium  and  its  allies.  It  is  remarkable  that 
in  this  species  the  terga  are  united  to  the  sheath,  not,  as  is  usual,  by  a 
single  opercular  membrane,  but  by  Ave  or  six,  one  above  the  other,  the 
upper  membranes  not  having  been  exuviated  as  each  new  lower  one 
was  formed.  The  minute  spines  on  the  membrane  lining  the  sheath 
are  rather  larger  and  more  numerous  than  is  usual,  and  to  the  base  of 
each  spine  a  tubulus  of  unusual  diameter  runs,  imbedded  in  the  shell. 

The  TTalU,  internally,  have  unusually  numerous,  narrow,  approxi- 
mate, strongly  prominent,  longitudinal  ribs,  denticulated  at  their  bases, 
and  inserted  into  the  furrows  on  the  borders  of  the  basis  :  in  old  speci- 
mens these  internal  ribs  die  out  in  the  upper  part  of  the  walls.  The 
Radii  are  not  developed  in  any  of  the  many  specimens  which  I  have 
seen,  and  the  edges  of  the  compartments  on  both  sides  of  each  suture 
are  equally  marked  by  slight,  irregular  ridges  or  knobs,  answering  to 
the  septa  and  their  recipient  furrows,  in  the  species  with  ordinarily  de- 
veloped radii.  There  is  very  little  diametric  growth,  the  orifice  being 
gradually  enlarged  by  the  disintegration  of  the  upper  ends  of  the  walls ; 
the  alee,  however,  in  some  specimens,  do  grow  a  little  along  their 
lateral  or  sutural  edges,  so  that  some  little  diametric  growth  must  be 
effected.  The  summits  of  the  alae  are  very  oblique ;  their  sutural  edges 
are  plainly  crenated.  The  sheath  descends  about  half  way  down  the 
walls.  The  Basis  is  flat,  not  permeated  by  pores,  but  deeply  furrowed 
in  lines  radiating  from  the  centre. 

Mouth:  labrum  sometimes  with  no  teeth,  sometimes  with  four 
minute  teeth ;  mandibles  with  four  teeth,  of  which  the  third  is  blunt 
and  rather  large ;  the  fourth  is  a  mere  knob.  Maxillae ;  there  is,  as 
usual,  an  upper  pair  of  large  spines  (beneath  which  there  is  sometimes 
a  small  notch),  but  all  the  lower  spines,  instead  of  standing  as  usual  in 
pairs,  form  a  single  row.  Cirri;  first  pair  with  the  rami  remarkably 
unequal  in  length,  one  ramus  having  twenty-two  segments,  and  being 
more  than  twice  the  length  of  the  other,  having  only  nine  segments : 
these  segments,  and  likewise  those  of  the  second  and  third  pairs,  have 
an  inverted  conical  shape ;  and  they  are  all  less  thickly  clothed  with 
spines  than  is  usual.     The  second  pair  is  short,  about  as  long  as  the 
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shorter  ramus  of  the  first  pair,  and  liaa  ten  or  tn-elve  segments.     Tlii4 
third  pair  is  above  twice  as  long  as  the  second  pair,  and  conlun*! 
twenty-four  segments :  this  TCry  unusual  length  ii  owing  to  the  pre-  \ 
Hence  of  numerous  thin  tapering  upper  segments,  unlike  those  gene- 
rally foimd  in  Jialanut,  in  the  third  pair  of  cirri,  and  apparently  aerring 
BB  feelers.     These  upper  tapering  segments  are  of  an  inverted  eonicu 
shape,  and  support  on  tlieir  upper  margins  two  very  small  tufts  of 
spines,  one  behind  and  one  in  front :  on  the  segments  lower  down  these 
tufts  increase  in  siKe,  and  the  spines  are  more  spread  out,  so  that  in 
the  hasal  segments,  the  tufts  in  front  form  on  the  upper  margin  two 
or  three  crowded  rows  of  bristles.    The  three  posterior  pairs  of  cirri  have 
elongated  segments,  which  bear  on  their  upper  half  three  pairs  of 
spines ;  of  these  the  lowest  pair  is  minute,  and  the  middle  pair  is  only 
one  third  of  the  length  of  the  upper  pair.     The  sixth  cirrus,  in  the 
same  individual  as  before,  contained  twenty-seven  segments  in  each 
ramus,  that  is  only  three  more  than  in  the  third  cirrus!     1  must 
obserTe,  that  the  cirri  in  all  the  specimens  were  irregidar,  often  dis- 
torted and  monstrous;  and  therefore,  probably,  there  is  considerable 
veriatiou  in  the  proportional  numbers  of  the  segments  in  the  cirri.         J 
At  the  base  of  the  penis  there  is  a  minute,  knife-edged,  triangular  1 

firojeeliou.     The  braBchiie  are  rather  narrow,  pointed,  and  not  very  1 
urge.  1 

Affinities. — This  is  a  very  diatinct  species,  as  shown  by  the  peculiari- 
ties in  the  cirri,  by  the  absence  of  radii  to  the  ahell,  and  by  the  pre- 
sence of  crests  for  the  attachment  of  the  lateral  scutal  depressores. 
With  the  exception  of  this  latter  character,  the  opercular  valves  clearly 
show,  that  B.  veelilus  is  allied  to  B.  allium,  eepa,  and  ijuadricitfalut.  . 
In  some  respects  this  species  manifests  an  affinity  to  B.  imptrator 
which  latter  has  its  third  pair  of  cirri  nearly  similar  to  ilioae  of  B. 
restilua. 


39.  Bai.anus  imperator.     PI.  8,  fig.  4  a — 4  c. 

Shell  internally  imperial  pvrple ;  parietes  thick,  icith  their  1 
internal  basal  edgen  rough  witk  irtegvhr  points  and  ridges -.X 
radii  narrow;  basis  very  thin,  solid.  Scutum,  mlh  crf«f*l 
/or  the  rostral  and  lateral  depressor  muscles :  teryuni,  tcith  J 
the  end  of  ^jvr  rounded. 

IJai. — New  BouHi  Wales,  Svdoey,  Port  Stephens,  Moreton  Bay ;  attached  U 
saodstunc-rocks  and  sliclK  at  low-water  line;  Mus.  Brit.,  CoUe^  of  Surgeons,  I 
CuDibg,  Stuichbury. 

Shell  conical,  very  thick  and  very  strong ;  longitudinally  sulcated 
more  or  less  strongly;  whole  thickness  of  shell  beautifully  coloured 
rich  tiolet,  or  more  strictly  "  imperial  purple";  externally  the  surface, 
from  disintegration,  is  geneislly  whitish ;  internally  the  colour  is  best 
developed  :  the  narrow  radii  and  the  thiu  basis  arc  white.     The  la^st 
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specimen  which  I  have  seen  was  one  and  three-quarters  of  an  inch  in 
basal  diameter,  the  walls  close  to  the  basis  being,  in  this  instance, 
actually  *3  of  an  inch  in  thickness. 

Operculum  thick  and  strong,  covered  by  yellowish-brown  epidermis ; 
interually,  the  shelly  substance  is  either  all  of  the  richest  purple  or 
yellowish- white,  tinged,  especially  in  the  upper  part,  with  purple. 
Scuta,  with  the  apex  beaked  and  somewhat  reflexed ;  articular  ridge 
▼ery  thick,  little  prominent:  articular  furrow  very  narrow,  the  im- 
pression made  by  the  adductor  muscle  is  seated  very  higli  up  tbe 
valve ;  there  is  hardly  an  adductor  ridge,  but  the  surface  of  the  valve 
is  angularly  prominent  in  a  curved  line,  running  from  the  articular 
ridge  to  near  the  rostral  angle  of  the  valve.  At  the  rostral  angle,  the 
occlndent  margin  is  not  folded  inwards,  as  is  generally  the  case,  but 
the  surface  is  flat,  and  is  marked  by  four  or  five  crests  for  the  attach- 
ment of  the  rostral  depressor  muscle.  There  are  other  crests  for  the 
lateral  depressor  muscle.  Tergum,  with  the  apex  somewhat  produced 
and  beaked,  but  blunt;  longitudinal  furrow  shallow ;  spur  of  moderate 
breadth,  with  its  lower  end  rounded  ;  the  basal  margin  on  the  carinal 
aide  of  the  spur  slopes  towards  it.  Internally,  articular  ridge  moderately 
prominent.     Crests  for  the  tergal  depressor  well  developed. 

Parietei,  solid,  thick,  with  the  basal  internal  edge  (4  c)  formed  of  short 
ridges,  or  flattened  and  irregular  points,  which  in  very  old  specimens 
are  but  little  prominent ;  inner  suiface,  finely,  closely,  and  irregularly 
ribbed  longitudinally,  but  in  some  specimens  nearly  smooth.  The 
radii  are  nearly  white ;  they  are  narrow,  sometimes  hardly  at  all  de- 
veloped, and  have  their  summits  very  oblique  and  jagged ;  exteriorly, 
they  are  sulcated  in  a  transverse  direction,  and  sometimes  form  oblique 
ateps,  from  having  been  formed  layer  over  layer :  their  sutural  edges 
are  formed  of  irregularly  branching  crests  or  septa.  The  alee  have 
their  summits  very  oblique;  their  sutural  edges  are  thick  and  crenated: 
tl>e  part  added  during  diametric  growth  on  tbe  inner  surface  is  smooth, 
and  has  a  different  appearance  from  the  transversely  ribbed  portions  of 
the  sheath,  of  which  the  alee  form  a  portion.  The  lower  edge  of  the 
aheath  is  hollow  beneath.  The  carino-lateral  compartments  are  very 
narrow. 

Basis  calcareous,  thin,  white,  sometimes  opalescent,  apparently 
formed  by  an  aggregation  of  very  minute  calcareous  beads,  with  no  trace 
of  furrows  radiating  from  the  centre. 

Mouth :  labrum  hairy,  with  apparently  some  very  minute  teeth  ; 
mandibles,  with  the  fourth  and  fifth  teeth  small  and  rudimentar}' ; 
maxillse  rather  broad,  with  a  narrow  and  rather  deep  notch  under  the 
two  great  upper  spines :  outer  maxillae  with  the  lower  lobe  very  large. 

Cirri :  First  pair,  with  the  rami  unequal  by  several  segments : 
second  pair,  with  the  rami  unequal  in  length  by  about  six  segments : 
third  pair  elongated,  with  the  segments  very  numerous,  almost  equalling 
those  m  the  sixth  cirrus ;  upper  segments  of  both  rami  much  elongated, 
each  with  only  a  circle  of  spines ;  segments  in  the  above  first  three 
pairs  of  cirri  only  slightly  protuberant.  Posterior  cirri  elongated,  with 
the  upper  segments  bearing  three  pairs,  and  the  lower  segments  four 
pairs  of  main  spines,  between  which  there  is  a  small  intermediate  tuft. 
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Affinities. — ^This  noble  Balanos,  in  all  the  characters  derired  from  ita 
opercular  valves,  and  from  its  cirri^  is  closely  allied  to  the  last  species: 
in  the  structure,  however,  of  the  shell  and  of  the  basis,  it  comes  closer 
to  the  following,  B,  JIobcuIus.  The  crests  on  the  under  side  of  the 
scutum,  for  the  lateral  depressores,  are  confined  to  these  three  species ; 
and  the  crests  for  the  rostral  depressores  are  confined  to  B,  imperaior 
and  veatitua,  but  they  are  generally  rudimentary  in  the  latter.  The 
internal  basal  structure  of  the  parietes  is  singularly  like  that  of  Chdonobia 
earetta,  though  there  is  no  other  special  affinity  to  that  genus.  In  the 
nature  of  basis ;  in  the  structure,  to  a  certain  limited  extent,  of  the 
walls  of  the  shell ;  in  the  narrowness  of  the  carino-lateral  compart- 
ments ;  in  tlie  elongation  of  the  third  pair  of  cirri ;  in  the  crests  for  the 
rostral  and  lateral  scutal  depressores,  B.  imperator  comes  nearer  to  tlie 
genus  Tetraclita  than  does  any  other  species  of  Balanos. 


40.  Balanus  flosculus.     PL  8,  fig.  5  a — 5/. 

Shell  purple  or  dirty  wAite,  with  the  internal  basal  edges 
of  the  parietes  rough  with  irregular  points  and  ridges  ;  radii 
narrow  or  absent;  basis  excessively  thin,  in  appearance 
absent.  Scutum  with  crests  for  the  lateral  depressor  muscle  ; 
tergum  very  narrow,  with  the  spur  pointed. 

Var,  sordidus.  (PI.  8,  fig.  5  b)  shell  globulo-conical,  dirty  white, 
with  numerous  sharp,  narrow,  longitudinal  folds  or  ridges. 

Hah. — Peru  and  Chile ;  generally  attached  to  the  Concholepas  Peruviana^  or 
to  Balanus  psittacus,  and  associated  with  Chthamalus  scabrosus.  Far,  sordidus, 
inhabits  Tierra  del  Fuego,  attached  to  littoral  shells,  wood,  and  rock,  associated 
with  Ch.  scabrosus. 

General  Appearance. — Shell  either  extremely  much  depressed  and 
irregular,  or  globulo-conical,  or  more  rarely  cylindrical  and  elongated. 
Walls,  either  with  a  few  rather  broad,  smooth,  irregular,  longitudinal 
folds,  or,  in  var.  sordidus,  with  numerous  sharper  and  more  prominent 
longitudinal  ridges ;  basal  margin  very  sinuous.  Colour,  either  fine  rich 
peach-blossom  purple,  or  so  pale  as  to  be  almost  white ;  or  in  var, 
sordidus  dirty  white,  generally  stained  greenish  from  confervoid  matter. 
Orifice  small,  oval,  entire.  Radii  very  narrow,  white,  or  not  at  all  de- 
veloped, and  with  even  the  sutures  not  distinguishable.  The  purple 
coloured  varieties,  with  the  narrow  white  radii,  the  small  oval  orifice, 
and  folded  walls,  have  a  very  pretty  appearance,  which  is  far  from  the 
case  with  var,  sordidus.  The  largest  specimens  attained  a  basal 
diameter  of  '6  of  an  inch,  but  this  is  an  unusual  size :  I  have  seen  a 
cylindrical  specimen  of  var.  sordidus  one  inch  in  length. 

The  opercular  valves  are  united  to  the  sheath  by  unusually  strong 
membrane :  internally,  their  upper  parts  are  stained  purple.  Scuta, 
these  vary  considerably  in  breadth,  some  being  even  broader  than  in 
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PI.  8,  fig.  5  e,  and  others  as  much  elongated  as  in  fig.  hd:  these  latter 
come  from  an  elongated  cylindrical  shell.  The  valve  externally  is 
unusnally  convex :  the  apex,  also,  projects  freely  to  an  unusual  degree. 
Internally,  the  articular  ridge  is  moderately  prominent :  the  adductor 
ridge  is  prominent  and  much  curved :  in  the  upper  part  it  either  lies 
close  to,  or  at  some  little  distance  from  the  articular  ridge.  The  lateral 
depressores  are  attached  to  several  little  crests,  occupying  a  cavity, 
(often  bordered  above  by  a  little  ridge)  close  beneath  the  adductor 
ridge.  Tergum,  extraordinarily  narrow  and  elongated;  beak  trian- 
guhur,  purple :  a  longitudinal  furrow  runs  down  the  valve :  spur  nar- 
row, long,  bluntly  pointed,  lying  close  to  the  basi-scutal  angle  of  the 
valve :  the  scutal  margin  is  nearly  straight  and  parallel  to  the  spur. 
Internally,  the  articular  ridge  is  prominent :  the  crests  for  the  depres- 
sores are  moderately  well  developed :  the  upper  part  of  the  valve  is 
marked  by  a  purple  patch,  bounded  on  one  side  by  the  articular  ridge, 
and  on  the  other  side  by  a  very  slight  special  ridge.  There  is  some 
variability  in  the  narrowness  of  the  whole  valve,  and  in  the  sharpness  of 
the  spur. 

Parietei. — ^The  under  surface,  in  the  more  depressed  varieties,  is 
roughened  in  a  remarkable  manner  nearly  or  quite  up  to  the  sheath, 
with  very  irregular,  projecting,  and  branching  ridges,  and  sometimes 
with  depending  points.  These  ridges  and  points  are  granulated  on 
their  under  surfaces.  The  roughened  surface  in  the  more  conical  varie- 
ties is  confined  to  the  basal  inner  margin.  This  structure  is  nearly  the 
same  as  that  in  B.  imperator,  represented  (PI.  8,  fig.  4  c),  but  the  little 
ridges  are  here  more  apt  to  be  concentric,  instead  of  radiating.  The 
lateral  edges  of  the  compartments  on  the  inside,  especially  the  carinal 
edge«,  project  inwards  beyond  the  inner  surface  of  the  shell.  The  sheath 
is  but  little  hollow  on  its  under  side.  The  diametric  growth  of  the  shell 
seems  to  be  quite  capricious ;  in  the  same  group,  some  individuals  thus 
increasing,  and  others  not  at  all.  When  the  radii  are  developed  they  are 
narrow  and  white,  with  their  upper  margins  nearly  if  not  quite  parallel 
to  the  basis :  their  sutural  edges  are  formed  by  large,  irregular,  branch-  * 
ing  teeth  or  septa.  The  a/^e,  also,  have  their  sutural  edges  coarsely 
crenated  ;  and  when  the  shell  increases  by  diametric  growth,  they  are 
added  to  above  the  opercular  membrane,  so  as  to  be  nearly  square  at  top. 

Basis. — When  a  shell  is  removed  from  the  surface  of  attachment, 
and  inspected  even  under  a  lens,  there  appears  to  be  no  basis  whatever, 
either  adhering  to  the  shell,  or  to  the  supporting  surface  :  but  when  a 
more  careful  examination  is  made,  with  a  higher  power,  an  excessively 
thin,  translucent,  calcareous,  irregular  layer,  or  rather  film,  can  almost 
always  be  discovered.  This  would  be  more  easily  distinguished  if  the 
specimens  had  adhered  to  rock  instead  of  to  the  rugged  shells  of  mol- 
luscs. At  one  time  I  thought  the  basis  was  partially  membranous,  for  I 
have  certainly  scraped  off  small  fragments  of  membrane  from  the  sup- 
porting surface;  but  these,  when  examined  under  the  compound 
microscope,  seemed  always  to  consist  of  a  thin  sheet  of  the  yellow 
cementing  tissue ;  and  in  some  instances,  a  brittle  film  of  shell,  repre- 
senting the  true  basis  of  the  cirripede,  still  adhered  to  the  upper  surface 
of  the  membranous  bits  of  cement.     Nevertheless,  so  imperfect  is  the 
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cnlcnrcoiis  bflBifi.  that  I  should  not  be  eiirprieed  ir  portions  of  a  Ime 
roe mbrR nous  basis  did  really  in  some  cnscs  exist. 

MoHlh :  Inbnim  with  the  notch  wide,  general];  with  a  few  little 
teetli !  mnndibles  with  three  teeth,  and  some  inferior  knobs  :  maxil[» 
nolehed.  Cirri,  first  pair  with  one  ramus  shorter  by  three  se^entfl 
than  the  otiier  ramus.  Second  and  third  pnirs  short,  of  nearly  eqiud 
lengih,  thickly  clothed  with  spines;  segments  very  little  protuberant. 
Posterior  cirri,  hnring  elongated  Begments,  aupjiorting  se»en  pairs  of 

For.  tordidus. — This  form  is  very  common  on  the  lidal  shores  of  the 
Strnil  of  Ma^Mlan,  and  of  the  BOiithernmost  parls  of  Tierra  del  Puego, 
near  Cape  Horn  ;  it  lifea  atUchrd  to  rocks,  mylili.  and  logs  of  wood, 
and  ia  associated  with  Cktkomahit  aeabro»«».  It  almost  certainly  is 
the  most  antarctic  form  of  the  genua  Balanus.  If  I  were  guided  hj 
exlerual  appearance  alone,  I  should  certainly  separate  this  form  speci- 
fically from  B.Jloaeubut,  but,  as  will  be  seen  in  ihe  following  description, 
the  differences  consist  only  in  var,  gordidus  being  much  duller  and 
rather  difierenlly  coloured,  in  the  longitudinal  folds  being  sharper  and 
more  prominent,  and  in  the  whole  shell  biding  rather  more  globular, 
and  nn  an  average  rather  larger ;  but  in  the  tnie  B.floeeiilu*  there  it 
considerable  variation  in  all  these  respects,  as  there  likewise  is  \t 
car.  tordidvt ;  thus  some  of  the  cylindrical  varieties  of  the  latter 
have  less  prominent  ridges  than  csen  var. ^fiomnilus.  In  general  ap- 
pearance I  have  seen  some  nearly,  but  not  exactly,  iutermediate 
forms ;  therefore,  I  do  not  feel  positive  that  these  forms  may  not  be 
apecilically  distinct,  but  have  failed,  after  careful  examination,  to  find 
BTiy  Bufficient  diagnostic  eharaelerg.  Moreover,  in  the  case  of  Balanua 
leevis,  I  was  led  to  believe  that  there  is  an  equal  and  somewhi 
analogous  amouut  of  variation  in  the  specimcna  inhabiting  Tierra  del 
Fuego  and  northern  Chile ;  and  in  this  case  I  was  enabled  to  show  tlis 
exigence  of  strictly  inlermcdiate  farms  in  the  intermediate  districts. 

The  shell  in  var,  son/iduf  is  generally  globulo-conical,  dirty  while, 
•  frequently  with  a  green  tinge,  from  the  growth  of  coofervoid  matter. 
Orifice  small.  The  exterior  surface  is  covered  vvith  numerous  pro- 
minent, narrow,  sharp  ribs  or  folds,  the  basal  margin  being  serrated 
with  projecting  points  where  the  folds  terminate.  When  the  radii  are 
not  developed,  the  snturea  are  very  often  obscure.  Internally,  the  shell 
is  faintly  tinted  of  a  port-wine  purple.  In  all  points  or  structure  this 
form  ia  identical  with  the  true  B.Jloacvlus.  In  some  few  Hpecimens 
the  whole  exterior  surface  was  disintegrated  and  smooth ;  and  this  ia 
generally  the  case  with  the  upper  parts  of  the  shell.  Some  other 
specimens,  which  bad  grown  crowded  logether  on  wood,  had  become 
cylindrical,  and  const-qucntly  the  orifice  was  as  large  in  diameter  as 
the  shell,  namely,  half  au  inch  :  in  some  of  these  cylindrical  varieties 
the  sheath  was  entirely  soldered  to  the  walls.  The  lai^est  speoimens^ 
which  I  have  seen  were  -6  of  an  inch  in  diameter ;  and  above  one  incbj 
in  height. 

/Iffinitia. — This  species,  in  its  opercular  valves,  even  in  such  triflinE) 
characters  as  the  strength  of  the  opercidar  membraue,  and  in  its  cirn»J 
approaches  closely  to  B.  earionu.     We  even  see  on  the  under  side 
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the  scutum,  in  that  species,  a  single  little  ridge,  foreshadowing,  as  it 
were,  the  crests  for  the  lateral  scutal  depressores,  so  remarkable  in  our 
present  species.  In  the  structure  of  the  shell  and  of  the  basis,  B.Jtos- 
cuius  is  much  more  closely  related  to  the  last  species,  or  B,  imperator. 
If  it  had  been  possible  to  have  arranged  the  species  in  a  single  line, 
B.floBcultu  ought  undoubtedly  to  have  been  placed  between  B,  cariosuB 
ana  imperator. 


41.    BaLANUS  BISULCATU8.      PI.  8,  fig.  6  a — 6c. 

Balanus  sulcatinus  (?)    Nysi,  apud   D'Omalius  (sine  descript. 

aut   tabula),   Geologic  de  Belgique, 
1853.* 

Radii  toilA  their  upper  margins  oblique  and  S7nooth; 
sutural  edges  smooth:  basis  permeated  by  large  pores. 
Scutum  narrow^  with  from  two  to  four  longitudinal  furrows  : 
tergum  with  the  spur  very  short,  broad  as  half  the  valve. 

Var,  plicatus,  with  the  walls  deeply /bided ;  radii  narrow,  with  their 
upper  margins  very  oblique. 

Fossil  in  Coralline  Crag,  Kamsholt,  Gedgrave,  Sutton;  Mus.  S.  Wood, 
Bowerbank,  J.  de  C.  Sowerby.  Bauville,  dans  le  Cotantin,  Mus.  G.  B.  Sowerby. 
Far,  plicatus,  Coralline  Crag,  Sutton,  Mus.  S.Wood.  Bolderberg,  near  Hasselt, 
Belgium,  Mus.  Bosquet. 

General  Appearance, — Shell  conical  or  tubulo-conical,  often  rather 
globose ;  walls  frequently  thin,  either  very  smooth,  or  deeply  pUcated 
longitudinally :  occasionally  the  same  specimen  is  smooth  in  the  upper  , 
part,  and  strongly  plicated  in  the  lower.  The  Radii  in  the  larger  speci- 
mens are  wide,  and  with  their  upper  margins  only  slightly  oblique ;  in 
the  smaller,  they  are  narrower  and  much  more  oblique,  but  in  each  case 
their  upper  margins  are  smooth  and  slightly  bowed.  Colour  apparently 
originally  nearly  white,  but  with  the  alse  generally,  in  the  smaller 
specimens,  clouded  with  a  dark  tint:  the  radii  are  usually  striped 
feebly  in  longitudinal  lines.  Basal  diameter  of  largest  specimen  '8  of 
an  inch  ;  but  this  seems  to  have  been  an  unusual  size. 

Scuta :  narrow,  with  the  basal  margin  forming  an  unusually  small 
angle  with  the  occludent  margin  ;  surface  slightly  convex,  with  lines 


•  I  am  indebted  to  M.  Bosquet  for  a  specimen,  bearing  this  name  and  refer- 
ence, found  in  the  *  Systeme  Bolderien'  of  Dumont,  (miocene  according  to  Sir 
C.  Lyell)  at  Bolderberg.  The  specimen  consists  of  a  rostrum,  with  a  portion 
of  the  base  attached ;  and  as  these  parts  are  in  some  degree  characteristic,  1 
full)-  believe  this  specimen  to  be  the  B.  bisulcatus,  I  hope  hereafter  to  give  in 
the  Palseontographical  Series  fuller  illustrations  of  this  and  the  following  fossil 


species. 
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of  growth  approxiiuHtr,  oiodemtely  prominent;  on  the  tergal  half  of 
tbe  vake,  two  tlistiiict  rather  broad  furrows,  with  sometimei  n  third, 
and  even  a  fourth,  nearer  to  the  occludent  margin  (PI.  M,  fig.  6  a), 
extend  from  tlie  apex  down  tbe  valve,  and  give  it  a  very  peculiar 
Appearance:  the  furrows  near  tlie  tergal  margin  are  the  deepest. 
Internally,  the  upper  part  of  tile  valve  is  roughened  with  small 
points :  the  nrticular  farrow  is  unuaually  wide :  the  articular  ridge  is 
very  prominent  and  but  little  reflexed,  with  the  lower  end  almost 
abruptly  cut  oET:  the  adductor  ridge  is  promineut,  but  abort :  there  are 
amall  deepish  pits  for  the  rostral  and  lateral  depressorcs. 

Terga  (6  6).  broad,  flat,  with  a  alight  narrow  promiaent  rim 
along  the  acutal  margin,  which  margin  is  alightlj  bowed.  Tbe  basal 
margin  on  the  corinal  fiide  of  the  spur  slopes  so  gradually  towards 
the  spur,  that  the  latter  is  barely  diglinct,  and  is  very  short,  not 
depending  nearly  half  its  own  width  benealh  the  baei-scutal  angle; 
it  is  broad,  namely,  measured  across  the  upper  part,  as  broad  aa 
half  the  valve ;  its  basal  end  is  obliquely  rounded  off  on  the  carin«l 
side  :  it  in  placed  close  to  the  baai-scutal  angle,  Tbe  carinal  margin 
of  the  valve  is  just  perceptibly  bowed,  and  is  formed  by  rectangularly 
upturned  Hues  of  growth.  InteniRlly,  the  upper  part  of  the  v&tve  is 
rough ;  the  articular  ridge  is  prominent ;  the  crests  for  the  terg&l 
depressorea  muscles  are  moderately  well- developed.  ^ 

Parie/p4,  not  poroBP  ;  internally,  the  ribs  are  smooth,  with  their  basal  ■ 
edges  very  finely  or  barely  denticulated.  The  radii  (as  already  staled)  I 
arc  of  variable  breadth ;  they  have  their  upper  margins  either  very  I 
slightly  or  highly  oblique,  but  always  smooth  and  rounded:  their  J 
sutural  edges  are  quite  amooth,  orsDmctimes,  with  a  strong  lens,  traces  1 
of  transverse  slrite,  representing  aepta,  can  just  be  discovered.  The  | 
alee  have  their  upper  mai^ina  very  oblique ;  their  autural  edges  are,  la  I 
the  large  Bpecimens,  quite  smooth ;  in  the  younger  ones,  plainly  I 
creuated ;  the  recipient  furrow  being  clearly  marked  with  these  teeth. 
Baaia  plainly  porose. 

Farieliet. — U  is  certain  that  there  ore  longitudinally  plicated  speci- 
mens of  this  specici,  and  that  the  obliquity  of  the  upper  margins  at 
the  radii  also  variea  a  little :  neverthrleas  some  of  the  deeply  plicated 
specimens  undoubtedly  have  a  very  different  nspett  from  the  ordinary 
varieties,  and  do  really  differ  in  the  sutural  edges  of  the  alee  being 
creuated,  and  in  the  greater  narrowness  and  obliquity  of  the  radii;  bat 
these  points  are  all  commonly  variable.  I  have  not  seen  any  large 
specimens  of  tbe  variety,  pliealua,  so  aa  to  compare  them  with  the  large 
specimens  of  the  normal  form,  yet  I  can  hardly  entertain  any  doubt, 
conaideriug  their  agreement  in  so  many  important  points,  that  I  have 
rightly  treated  these  forma  as  mere  varieties ;  it  is  unfortunate  that  none 
of  llie  gpccimens  of  the  ear,  plicattit  seen  by  me  have  had  opercular 
valves,  as  tlirir  presence  would  have  removed  all  shadow  of  doubt, 

JJ/iHi/ifi:  ihia  ia  a  strongly  characterised  species,  and  nearly  allied 
only  to  the  following  species,  B.  doloaut.     The  furrows  on  the  scuta  in 
some   degree    resemble  those   oik  B.  laeii,  but  there  is  no  alliance 
with  that  species.     It  is  certain  that  amongst  recent  species,  the  chief  J 
affinity  is  with  B.  Ilameri  and  amuryllia. 


(sect,  p),  balanus  dolosus.  2U5 


42.  Balanus  DoiiOsus.    PL  8,  fig.  7. 

Badii  with  their  upper  margins  oblique  and  smooth; 
9utural  edges  smooth:  basis  permeated  by  large  pores. 
Tergum  with  the  spur  not  very  shorty  broad  as  one  third  of 
valve. 

Fo$nl  in  Red  and  Mammaliferous  Crag,  England ;  Mus.  S.  Wood,  Bowerbank, 
Ljell,  J.  de  C.  Sowerby,  Henslow,  &c.  Mammaliferous  Crag,  Fostwiok, 
near  Norwich,  Mas.  Ljell. 

This  species  so  closely  resembles  JB,  bisulcatus,  both 
externally  and  in  all  the  essential  characters  of  the  parietes, 
radii,  and  basis,  that  it  is  quite  superfluous  to  describe 
over  again  these  parts.  The  specific  characters  are  derived 
from  the  opercular  valves,  which  present  well  defined  dis- 
tinctions, found  by  me  constant  in  several  specimens  of  both 
species.  B.  dolosus,  like  B.  bisulcatus,  has  quite  smooth 
and  deeply  plicated  varieties,  often  adhering  to  the  same 
univalve.  The  ribs  on  the  inner  surfaces  of  the  parietes 
are  remarkably  prominent.  I  think  the  upper  margins  of 
the  radii  are  in  this  species  rather  more  oblique  than  in 
B.  bisulcatus.  The  sutural  edges  of  the  radii  arc  marked 
by  the  finest  strioe,  representing  septa.  The  sutural  edges 
of  the  al8e  are  generally  distinctly  crenated.  The  basis  is 
often  slightly  cup-formed,  and  very  plainly  porose  :  its 
surface  is  marked  by  radiating  ridges.  The  orifice  of  the 
shell  is  large,  and  elongated,  especially  in  young  specimens. 
The  basal  diameter  of  the  largest  specimen  is  4  of  an  inch. 

The  Scuta  have  no  trace  of  the  two  or  three  longitudinal  furrows  so 
conspicuous  on  these  valves  in  B.  bisulcatus,  and  which,  in  tliat  species, 
run  down  from  the  apex  of  the  valve ;  this  fact  showing  that  the  furrows 
occur  in  quite  young  individuals.  The  whole  valve  is  not  quite  so  narrow 
as  in  B,  bisulcatus,  but  otherwise  agrees  with  it  in  shape  :  internally, 
there  is  hardly  any  difference :  the  articular  furrow  is  not  so  wide :  the 
articular  ridge  is  very  prominent,  and  abruptly  truncated  at  its  lower 
end  :  the  adductor  ridge  is  also  prominent;  it  here  runs  a  little  higher  up 
the  valve  than  in  B.  bisulcatus.  The  Tergum  differs  more  in  the  two 
species :  the  spur  is  not  so  broad ;  measured  in  its  upper  part,  it  is 
only  about  one  third  of  the  entire  width  of  the  valve,  instead  of  being 
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half  as  wide  as  the  valve :  it  is  considerably  longer,  depending  beneath 
the  basi-scutal  angle  more  than  half  its  own  width :  the  basal  margin 
of  the  vaWe  on  the  carinal  side^  does  not  slope  so  gradually  into  the 
spur:  the  occludent  and  carinal  margins  are  slightly  arched,  as  in 
B.  bisulcatua.  Internally,  the  surface  is  rough,  the  articular  ridge  is 
prominent,  and  the  crests  for  the  tergal  depressores  are  well  developed, 
— all  as  in  B.  bisulcatus.  It  is  remarkable,  how  generally  the  opercular 
valves  have  been  preserved  in  this  species  in  its  fossil  condition,  as 
compared  with  most  other  species  of  the  genus. 

It  is  not  easy  to  distinguish  by  external  characters  the 
rugged  varieties  of  this  species  from  £.  crenatus ;  indeed, 
the  only  difference  is  that  the  furrows  receiving  the  edges  of 
the  radii,  generally,  exhibit  in  B.  crenatus  a  slight  impres- 
sion of  the  septa,  which  are  entirely  absent  in  B.  dolosus. 
By  internal  characters,  such  as  the  non-porose  parietes,  and 
porose  basis,  our  present  species  widely  differs  from  B. 
crenatus. 


43.  Balanus  unguiporhjs.     PI.  8,  fig.  8  a — 8  6. 

Balanus  unouiformis.    /.  de  C.  Sowerby  (!)    Mineral  Conchology 

(sine  descriptione)  Tab.  648,  %g,  1, 
(Jan.  1846). 

—  EKISMA.    /.  de  C,  Sowerby  (!)    lb.,  %g.  9. 

—  PEEPLEXUS.     Nyst,  apud  D'Omalios  (Sine  descript.  vcl 

Tab.),  Gteologie  de  la  Belgique,  1863.» 

Parietes  thin,  sometimes  pertneated  by  pores ;  radii  toitA 
their  upper  margins  oblique ;  sutural  edges  very  finely  ere- 
nated:  basis  solid,  Tergum  with  the  spur  narrow,  bluntly 
pointed, 

Var.  erisma,  with  the  walls  longitudinal ly  folded  or  ribbed. 

Fossil  in  the  Eocene  formation,  Isle  of  Wight,  Colwell  Bay;  Hordwell- 
Barton,  (Chama  Bed) ;  Headon ;  Bembridge.  Bergh,  near  Klein  Spauweu| 
Belgium  (?).  Attached  to  various  shells  and  wood.  Mus.  J.  de  C.  Sowerby, 
E.  Forbes,  E.  Edwards,  Charlsworth,  T.  Wright,  Bowerbank,  Tennant,  Bosquet! 

•  I  am  much  indebted  to  M.  Bosquet  for  specimens  bearing  this  title,  from 
Klein  Spauwen,  which  certainly  appear  to  me,  as  far  as  can  be  judged  by  the 
separated  compartmeuts,  without  the  opercular  valves,  to  belong  to  our 
present  species. 
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This  species,  the  most  ancient  one  as  yet  well  known 
in  the  genus,  presents  to  the  systematist  a  most  un- 
fortunate peculiarity,  in  the  parietes  being  almost  as 
often  as  not  permeated  by  small  pores:  I  have  seen  no 
other  instance,  except  to  a  limited  degree  in  B.  glandula^ 
of  this  character  being  variable,  and  hence  it  must  be  still 
considered  of  high  classificatory  value,  in  so  varying  genus 
as  Balanus.  Owing  to  this  varying  condition  of  the 
parietes,  together  with  the  basis  being  quite  solid,  our 
present  species  has  as  good  a  claim  to  be  ranked  in  the  last 
as  in  the  present  section ;  indeed,  I  think  it  has  more 
affinity  to  B,  crenatus  and  glandula  in  the  last  section,  than 
to  any  other  recent  forms ;  I  have  placed  it  in  its  present 
place,  owing  to  its  intimate  affinity  to  B.  variansy  in  which 
the  parietes  seem  always  to  be  solid ;  and  partly,  I  believe, 
because  all  the  first  specimens  examined  by  me  exhibited 
no  traces  of  parietal  pores.  Owing  to  the  kindness  of 
Mr.  F.  Edwards,  I  have  seen  the  original  specimens,  excel- 
lently figured  by  Mr.  J.  de  C.  Sowerby  in  the  'Mineral 
Conchology :  I  can  perceive  no  difterence  between  B.  un- 
guifomm  and  erisvia,  excepting  that  the  walls  in  the  latter 
are  longitudinally  folded, — a  character  we  know  to  be  vari- 
able in  so  many  species.  In  both  varietes,  the  parietes  are 
sometimes  porose  and  sometimes  solid.  The  smaller  speci- 
mens, however,  figured  in  the  'Mineral  Conchology'  to  the 
right  hand,  may  possibly  be  a  distinct  species,  as  I  infer 
from  the  narrowness  of  their  radii. 

General  Appearance, — Shell,  tubulo-conical,  sometimes  considerably 
elongated  and  sub-cylindrical :  surface  either  very  smooth,  or  slightly 
folded,  or  deeply  folded  so  as  be  strongly  ribbed  longitudinally :  orifice 
rather  large,  rhomboidal,  narrow  at  the  carinal  end,  toothed,  but  not 
deeply :  walls  rather  thin  and  fragile :  radii  of  moderate  width,  with 
their  summits  oblique,  not  quite  smooth.  Basal  diameter  of  largest 
specimen,  about  three  quarters  of  an  inch. 

Scuta,  with  the  external  surface  smooth  :  there  is  a  trace  of  a  furrow 
running  down  the  valve  from  the  apex,  near  to  the  occludeut  mar- 
gin, and  this  is  only  worth  mentioning  from  the  analogous  furrows  in 
B.  biiuleatua.  Internally,  the  upper  surface  of  the  valve  is  roughened: 
the  articular  ridge  is  very  prominent,  and  slightly  reflexed  :  there  is  no 
distinct  adductor  ridge ;  there  is  a  sliglit  but  variable  depression  for 
the  lateral  depressor.  Terffum,  with  the  longitudinal  furrow  shallow  ; 
spar  moderately  long,  about  one  fourth  or  one  fifth  of  the  width  of  the 
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valve ;  placed  at  about  its  own  width  from  the  basi-Bcatal  angle ;  basal 
end  bluntly  pointed ;  the  basal  margin  on  the  opposite  sides  of  the 
spur  forms  a  nearly  straight  line ;  the  carinal  margin  has  an  extremely 
narrow  border  formed  by  upturned  lines  of  growth.  Internally,  the 
surface  is  roughened  with  little  points :  the  articular  ridge  is  prominent : 
the  crests  for  the  tergal  depressores  moderately  prominent. 

Parietes :  the  longitudinal  ribs  on  the  internal  surface  are  either 
feebly,  or,  in  the  lower  part,  strongly  developed ;  their  basal  ends  are 
only  just  perceptibly  denticulated.  As  already  stated,  in  about  half 
the  specimens,  there  were  no  traces  of  parietal  pores ;  in  the  other 
half  there  were  either  distinct  or  obscure  pores ;  the  pores  are  circular, 
generally  of  unequal  sizes,  and  never  large;  in  the  same  individual 
they  would  sometimes  be  almost  wholly  absent  in  some  of  the  compart- 
ments, and  quite  plain  in  the  other  compartments.  The  Badii  are 
either  moderately  wide  or  rather  narrow,  and  have  their  upper  marges 
very  oblique,  and  not  distinctly  arched,  and  not  quite  smooth :  their 
sutural  edges  are  very  finely  crenated,  the  teeth  or  septa  not  being 
denticulated.  The  upper  margins  of  the  qUb  are  rather  less  oblique 
than  those  of  the  radii :  their  sutural  edges  are  barely  crenated.  The 
ba8i8\%  thin,  and  without  any  trace  of  pores ;  the  upper  surface  is  some- 
times furrowed  in  radiating  lines. 


44.  Balanus  varians.     PI.  8,  fig.  9. 

B.  VARIANS.    0,  B,  Sowerby,  in  Darwin's  Geolog.  Observ.  on  South 

America,  (Sept.  1846),  Tab.  2,  fig.  4, 5.  6. 

Parietes  moderately  thick :  radii  with  their  upper  marginB 
very  oblique ;  sutural  edges  almost  smooth,  or  finely  crenated : 
basis  finely  porose.  Tergum  with  the  spur  small^  narrow^ 
bluntly  pointed. 

Hob, — Port  St.  Julians,  Patagonia;  ancient  Tertiary  formation.    Eastern 
plain  of  Tierra  del  Fuego  (?) 

This  species  comes  so  close  to  B.  unguiformis,  that  I  have 
some  doubt  whether  they  ought  to  be  specifically  separated : 
the  whole  shell  is  stronger,  and  the  basis  can  be  seen  to  be 
porose  when  a  polished  section  is  made :  the  spur  of  the 
tergum  is  smaller,  more  pointed  and  more  medial,  but 
these  latter  difierences  may  be  due  to  mere  variation.  Should 
B,  varians  and  unguiformis  prove  to  be  the  same  species, 
the  latter  name  has  the  priority. 

General  Appearance. — Shell  moderately  strong  and  thick ;  shape 
conical    or    tubular,   or  even  inverted    conical;   orifice    moderately 
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toothed,  large,  sub-trigonal;  walls  either  smooth  or  longitadinally  folded; 
the  elongated  specimens  are  most  apt  to  be  smooth.  The  Radii  are 
narrow  and  obliqae.  Diameter  of  largest  specimen  above  three- 
quarters  of  an  inch. 

Soiia,  with  the  lines  of  growth  moderately  prominent ;  the  internal 
surftuM  of  the  vaWe  has  been  ill  preserved ;  but  a  very  prominent, 
hardly  reflezed,  articolar  ridge,  can  be  distinguished,  as  well  as  the 
absence  of  an  adductor  ridge.  Terga,  with  no  distinct  longi- 
tudinal furrow  running  down  the  valve  :  spur  short,  bluntly  pointed, 
narrow,  about  one  fifth  or  one  sixth  of  width  of  valve ;  placed  at  above 
ita  own  with  from  the  basi-scutal  angle  ;  the  basal  margin,  on  each  side 
dose  to- the  spur,  curves  towards  it.  Internally,  all  that  can  be  distin- 
guished, is  that  the  articular  ridge  is  prominent. 

Parieies  ;  their  inner  surfaces  appear  to  have  been  nearly  smooth ; 
the  absence  of  parietal  pores  could  be  made  out  only  by  polishing  a 
transverse  section.  The  Radii  are  narrow,  and  have  their  upper  margins 
very  oblique  and  rather  smooth :  in  the  elongated  varieties  the  sutural 
edee  appears  to  be  almost  absolutely  smooth  ;  in  the  conical  specimens 
it  IS  slightly  crenated,  the  septa  being  apparently  not  denticulated.  In 
living  species  we  have  a  similar  variation  in  the  state  of  the  sutural 
edges  of  the  radii,  in  B,  balanoides  and  crenatus  the  edges  being  much 
smoother  in  much  elongated  specimens  than  in  other  varieties.  The 
oUk  have  their  upper  margins  less  oblique  than  those  of  the  radii,  with 
their  sutural  edges  barely  crenated.  The  Basis  is  either  flat,  or,  in  the 
elongated  specimens,  deeply  cup-formed ;  in  section  it  can  be  seen  to 
be  finely  and  irregularly  porose. 


45.  Balanus  iNCLUSUs.     PI.  8,  fig.  10  « — 10  c. 

Shell  reddish-brown :  radii  broad,  with  their  upper  mar- 
gins not  oblique y  or  only  moderately  oblique ;  sutural  edges 
with  plainly  denticulated  septa :  basis  porose.  Scutum  with- 
out an  adductor  ridge ;  tergum  with  the  spur  rather  narrow. 

Far.  (a)  (PI.  8,  fig.  10  6,  10  c),  with  the  shell  elongated  in  its 
rostrO'Carinal  axis ;  basis  narrow^  clasping  the  stem  of  a  zoophyte ; 
lateral  compartments  much  broader  than  the  almost  linear  rostrum, 
carina,  and  carino-lateral  compartments, 

Var.  {b),  with  rough  longitudinally  folded  walls,  and  with  the 
summits  of  the  radii  forming  an  angle  of  about  4o°  with  the  basis. 

Fossil  in  Coralline  Crag,  Sutton  and  Gcdgrave;  attached  to  foliaceous 
Brjozoa ;  Mus.  S.  Wood,  Bowerbank.  Far.  a.  Coralline  Crag,  Sntton,  attached 
to  cylindrical  branches  of  corals ;  Mus.  S.  Wooil.  Fttr.  b.  attached  to  shells, 
Osnabruck,  llanover,  Mus.  Lyell ;  Biindc,  Westphalia,  Mus.  Krantz. 
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My  materials  consist  of  a  beautiful  series  of  specimens  in 
Messrs,  Wood  and  Bowerbank's  collections;  but  unfor- 
tunately only  a  single  young  specimen  had  its  opercular 
valves  preserved.  Not  one  specimen  of  the  very  curious 
variety  (a)  had  opercular  valves,  yet  I  cannot  feel  any  doubt 
about  its  being  only  a  variety,  caused  by  its  attachment 
to  a  thin  cylindrical  branch  of  a  coral,  instead  of  to  a 
foliaceous  Bryozoon ;  it  will,  however,  be  convenient  to  give 
a  separate  description  of  this  very  remarkable  form.  With 
respect  to  var.  (6),  both  sets  of  specimens  came  to  me 
with  the  name  B.  stellaris,  of  Bronn ;  but  as  Bronn  dis- 
tinctly states,  that  in  his  species  the  parietes  are  porose,  and 
as  such  is  not  here  the  case,  this  cannot  possibly  be  that 
species :  these  specimens  did  not  possess  their  opercular 
valves,  and  therefore  cannot  be  identified  with  certainty. 

General  Appearance, — Shell  conical,  with  the  orifice  rather  large, 
and  rhomboidal.  The  surface  is  very  smooth,  except  in  yar.  (b,)  from 
the  Continent,  in  which  it  is  rugged  and  longitudinally  folded.  The 
colour  is  ochreous-brown  (chiefly  no  doubt  derived  from  the  imbedding 
substance)  tinged  with  red.  The  radii  often  have  a  much  darker  and 
more  distinct  red  tint ;  they  are  sometimes  longitudinally  striped  with 
dirty  white.  The  radii  are  broad,  with  their  summits  straight,  and  very 
slightly  oblique ;  in  var,  6,  however,  they  slope  at  an  angle  of  about 
45°.  Bnsal  diameter  of  largest  specimens  *6  of  an  inch ;  but  this  is 
an  unusual  size. 

Scuta  (from  a  young  individual),  with  the  growth  ridges  little 
prominent.  Internally  the  articular  ridge  is  moderately  prominent, 
with  its  lower  end  very  obliquely  rounded  off;  there  is  no  adductor 
ridge  ;  there  is  a  minute  pit  for  the  lateral  depressor  muscle.  Terga, 
with  a  slight  longitudinal  depression  extending  down  to  the  spur :  spur 
short,  with  its  lower  end  almost  square  or  truncated,  about  one  fourth  of 
width  of  valve,  and  placed  at  about  half  its  own  width  from  the  basi- 
scutal  angle.  Internally,  the  articular  ridge  is  prominent ;  the  crests 
for  the  tergal  depressores  are  feebly  developed. 

Parietes,  moderately  thick  and  generally  strongly  ribbed  inter- 
nally, without  parieted  pores.  Radii,  wide,  with  their  upper  margins 
straight,  not  smooth  or  rounded,  and  very  slightly  (or,  in  var,  b, 
moderately)  oblique;  their  sutural  edges  have  well-developed  septa, 
which  are  denticulated:  the  interspaces  between  the  septa  are  filled 
up  solidly.  The  ala  have  their  upper  margins  oblique  :  they  are  only 
slightly,  and  sometimes  not  at  all,  added  to  above  the  level  of  the  oper- 
cular membrane :  their  sutural  edges  are  smooth.  The  basis  is  thin, 
but  plainly  porose. 

Far.  (a). — With  respect  to  this  remarkable  variety,  any  one  would  at 
first  think  it  specifically  distinct.  The  shell  is  much  compressed,  or  elon^ 
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gated  in  the  rostro-carinal  axis,  sometimes  to  a  great  degree ;  I  have 
seen  a  specimen  *25  of  an  inch  in  this  axis  and  only  '1  in  its  broadest 
part;  but  this  is  a  very  unusual  degree  of  elongation.  The  most 
remarkable  character  is  the  extraordinary  narrowness  of  the  carina,  the 
carino-lateral  compartments,  and  of  the  rostrum,  compared  with  the 
great  breadth,  especially  along  the  basal  margin  (PI.  8,  fig.  10  6,  10  c), 
of  the  lateral  compartments.  The  radii  are  of  unusual  breadth.  The 
tips  of  the  rostrum  and  of  the  lateral  compartments  are  a  little  arched 
in,  tending  to  make  the  shell  somewhat  globular.  The  true  basis  is 
extremely  narrow  (fig.  10c):  it  is  deeply  grooved,  from  clasping  the 
thin,  cylindrical  stem  of  the  coral  to  which  it  had  adhered ;  and  I  have 
seen  specimens  in  which  the  opposite  edges  of  the  groove  had  met,  a 
tube  having  been  thus  actually  formed.  From  the  grooved  basis,  and 
from  the  elongation  of  the  shell  in  the  rostro-carinal  axis,  this  species 
presents  so  close  a  general  resemblance  to  Balanus  calceolus,  and  its 
allies,  that  I  have  seen  it  in  a  collection  arranged  on  the  same  tablet 
with  a  fossil  specimen  of  B,  ealceolua.  Notwithstanding  the  above 
several  strongly-marked  characters,  by  which  this  variety  difi*ers  from 
the  ordinary  form,  there  is  a  resemblance  in  colour  and  aspect,  which 
though  difficult  to  be  described,  made  me  from  the  first  suspect  that  the 
two  were  specifically  identical.  In  no  point  of  real  structure  is  there 
any  difference,  excepting  that,  perhaps,  the  pores  in  the  basis  are  here 
rather  smaller ;  but  this  might  arise  from  the  little  development  of  the 
peculiar  basis.  Having  come  to  this  conclusion,  I  was  interested  by 
finding  a  specimen  in  Mr.  Wood's  collection,  which  had  originally 
fixed  itself  (j^^S^^S  ^^om  the  form  of  the  basis)  on  a  cylindrical  stem, 
but  which  had  subse^^uently  grown  on  to  an  adjoining  flat  surface  ; 
consequently,  one  side  of  the  shell  presented  all  the  peculiar  characters 
of  the  present  variety,  whereas  the  other  side,  at  the  rostral  end,  was 
undiatinguishable  from  the  ordinary  form.  The  unequal  development 
of  the  rostrum  on  the  two  sides  was  very  striking,  and  clearly  showed 
how  great  an  effect  could  be  produced  by  the  nature  of  the  surface  of 
attachment. 

This  singular  variety  cannot  be  considered  accidental,  in  the  sense  in 
which  this  term  may  be  applied  to  some  varieties :  the  larva  evidently 
fixes  itself  intentionally,  in  a  certain  definite  position,  on  the  branch  of 
the  coral  (when  a  branch  is  chosen),  exactly  as  in  the  case  of  Balanus 
ealceolua,  or  Scalpellum  vulgare.  But  when  other  species  of  Balani 
occasionally  fix  themselves  on  branched  corals,  their  position  seems  to 
be  accidental  and  unsymmetrical ;  thus  among  the  symmetrically  elon- 
gated specimens  of  the  present  species,  I  found  one  specimen  of  Balanus 
bisuhatus,  which  had  evidently  been  attached  in  an  almost  transverse 

r>sition  to  a  branch,  and  had  thus  become  much  distorted ;  so,  again, 
have  seen  specimens  of  the  recent  B.  amaryllis  attached  irregularly 
to  a  Gorgonia,  in  the  midst  of  the  symmetrically  elongated  shells  of 
Balanus  navicular  an  ally  of  B,  calceolus. 

This  variety  does  not  seem  to  attain  so  large  a  size  as  the  ordinary 
form. 

Affinities. — This  species  is  allied  to  the  two  last-described  fossils, 
namely,  B.  varians  and  unguiformis,  but  is  perhaps  more  nearly  related 
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to  the  recent  B,  allium,  an  inlmbitant  of  the  Barrier  Reef  of  Auatralia. 
The  longitudinally  folded  variety  {b)  can  hardly  be  distinguished  by  ex- 
ternal aspect,  or  even  by  the  opercular  valves,  from  B,  crenatus;  but 
when  the  shell  is  disarticulated,  the  porose  walls  and  non-porose  basis 
of  B,  crenatus,  allow  of  no  mistake  in  the  diagnosis  of  the  two  species. 


2.  Sub-Genus — Acasta.     PL  9. 

AcASTA.    Leach.    Journal  de  Physique,  torn.  Ixxxv,  1817. 

Cmnparfments  six ;  parietes  and  basis  non-porose :  basis 
calcareotis^  cup-formed^  not  elongated^  attached  to  sponges^  or 
rarely  to  the  bark  of  Isis. 

Distribution  mundane;  imbedded  in  sponges  and  the  sponge-like  bark  of 

Isis. 

This  sub-genus,  in  one  sense,  is  a  very  natural  one,  inas- 
much as  all  the  species  are  closely  allied  in  essential  struc- 
ture, in  general  appearance,  and  in  habit.  On  the  other 
hand,  in  the  structure  of  the  shell,  in  all  the  characters 
derived  from  the  opercular  valves  and  animal's  body, 
Acasta  cannot  properly  be  distinguished  generically  from 
some  species  of  Balanus ;  thus  B.  navicula  and  cymbiformis 
agree  in  the  paiietes  and  basis  not  being  porose  and  in  all 
other  essential  respects,  differing  only  in  the  shell  being  more 
elongated  in  the  rostro-carinal  axis  and  in  being  attached 
to  Gorgoniae  instead  of  to  sponges ;  yet  vire  shall  see  that 
Acasta  purpurata  lives  imbedded  in  the  bark  of  Isis,  so 
that  even  the  habit  of  being  imbedded  in  sponges  fails. 
Balanus  terebratm  would  have  been  ranked  as  an  Acasta  had 
it  inhabited  sponges.  On  the  other  hand,  some  species  of 
Balanus  inhabit  sponges,  as  is  often  the  case  with  B.  spon- 
gicola,  and  always  \^ith  B.  declivis :  but  both  these  species 
are  distinguished  easily  from  Acasta,  the  former  by  its  porose 
walls  and  basis,  and  the  latter  by  its  membranous  basis ; 
it  may,  however,  be  reasonably  doubted  whether  such  dif- 
ferences ought  to  be  considered  as  even  sub-generic.  The 
most  important  character  of  Acasta  probably  consists  in  the 
anterior  ramus  of  the  fourth  pair  of  cirri,  differing  slightly 
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in  the  arrangement  of  its  spines,  and  in  some  other  points, 
from  the  rami  of  the  two  posterior  pairs  of  cirri, — a 
character  not  as  yet  observed  in  any  other  cirripede. 
Had  not  the  genus  Acasta  been  already  founded  and 
extensively  admitted,  certainly  I  should  not  have  formed  it; 
but  considering  the  close  similarity  in  habits,  aspect,  and 
structure,  of  the  nine  species  of  Acasta^  and  considering  the 
already  large  size  of  the  genus  Balanus,  I  hope  I  may  stand 
excused  for  admitting  Acasta  as  a  sub-genus. 

General  Appearance. —  The  shape  varies  from  nearly 
globular  to  that  of  a  somewhat  flattened  acorn,  the  orifice 
being  often  a  little  contracted  from  the  inward  curvature 
of  the  tips  of  the  parietes.  In  A.  spongites,  however,  the 
orifice  is  generally  widely  open ;  and,  on  the  other  hand,  in 
A.  sporillus,  the  orifice  is  reduced  to  a  mere  pore.  The 
usual  tint  is  pale  reddish,  but  A,  purpurata  is  purple, 
and  A.  sporilluB  purplish-brown.  The  surface  is  either 
smooth,  or  is  shagreened  with  minute  points,  as  in  A. 
fporillus^  and  feneatrata,  and  in  some  specimens  of  A. 
sulcata;  and  in  all  the  species,  except  A.  sporiUus  and 
fenestrata,  many  individuals  are  furnished  with  elongated, 
curved,  sharp,  shelly  points,  like  those  in  var.  spinosus  of 
Balanus  tintinnabulum ,  The  summits  of  the  radii,  which 
are  generally  of  moderate  breadth,  are  more  or  less  oblique; 
their  surface  is  often  marked  by  lines  parallel  to  the  basis, 
instead  of  by  vertical  lines  corresponding  with  the  lines  of 
growth,  as  in  most  species  of  Balanus.  The  carino-lateral 
compartments  vary  in  proportional  breadth  in  the  different 
species :  in  A,  sporillus,  they  tend  to  become  rudimentary, 
and  in  this  species  (PI.  9,  tig.  9i)  their  basal  margins,  or 
rather  points,  do  not  reach  down  to  the  basis.  The  species 
are  all  small,  A.  glans  and  undtdata  are  the  largest,  being 
sometimes  '55  of  an  inch  in  basal  diameter. 

Opercular  Valves. — These  differ  in  no  generic  respect 
fipom  those  of  Balanus.  The  Scuta  are  striated  longi- 
tudinally in  several  of  the  species:  the  adductor  ridge 
is  barely  developed  in  any,  being  most  prominent  in 
A.  cyathus.  The  articular  ridge  is  prominent  in  A,fenes- 
irata  and  purpurata.  In  the  Terffa,  the  spur  is  either 
truncated  and  very  broad,  or  moderately  narrow  and  bluntly 
pointed :  the  surface  of  the  valve  is  often  depressed,  and  in 
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A,  spongitea  and  feneafrata  it  is  furrowed  in  the  line  of  tlie 
spur.  The  articular  ridge  and  furrow  are  well  developed  in 
A.  feriestrata  and  purpurata.  The  crests  for  the  tergal 
depressor  muscles  are  either  absent  or  very  feebly  developed. 

Structure  of  the  Parietes  and  Radii. — ^The  parietes  are 
not  porose ;  internally,  they  are  either  smooth,  or  slightly, 
or  strongly  ribbed  in  longitudinal  lines ;  the  presence  of 
these  ribs,  which  are  homologous  with  the  parietal  septa 
in  Balanus,  is  variable  even  in  the  same  species.  In 
A.  sporillm  the  inner  surface  is  curiously  reticulated.  The 
sutural  edges  of  the  radii  are  either  smooth,  or  very  slightly 
crenated  by  the  septa,  in  lines  parallel  to  the  basis.  The 
upper  margins  of  both  radii  and  alee  are  always  more  or  less 
oblique.  The  radii  sometimes  do  not  extend  down  to  the 
basis;  and  in  this  case,  as  will  presently  be  described, 
apertures  are  left  in  the  lower  half,  between  the  compart- 
ments. In  A,  fflans  and  lavigata  the  internal  margin  of  the 
wall  of  each  compartment,  from  the  sheath  to  the  basis^ 
projects  inwards,  forming  inside  the  shell  as  many  double 
ridges  (PI.  9,  fig.  6  b),  as  there  are  compartments,  namely, 
six  :  a  nearly  analogous  structure  occurs  in  certain  species 
of  Balanus.  The  basal  edge  of  the  sheath,  in  most  of  the 
species  (5  i,  9  ^),  depends  freely,  and  is  hollow  bieneath,  but 
this  is  always  a  variable  point. 

Basis. — The  base  is  either  saucer  or  cup-shaped,  but  in 
A.  cyathus  it  is  almost  flat ;  it  is  generally  symmetrical  and 
smooth,  with  the  lines  of  growth  closely  approximate.  In 
A.  fenestrata  the  basis  is  commonly  as  deep,  as  the  shell  is 
high.  The  edge,  in  several  of  the  species,  is  crenated  with 
minute  teeth  or  notches;  and  these  are  so  large  in  some  speci- 
mens of  A,  sulcata  and  cyathus,  as  to  make  the  edge  almost 
pectinated.  In  A,  glans,  and  in  a  lesser  degree  in  A.  l(Bvigata^ 
there  are  six  knob-like  teeth  (fig.  5  a),  corresponding  with 
the  points  of  junction,  between  the  basal  edges  of  the  in- 
wardly prominent  margins  of  the  six  compartments,  and 
the  basis :  in  those  specimens,  in  which  the  six  teeth  are 
largely  developed,  six  ridges  produced  by  their  successive 
develppment,  extend  down  towards  the  centre  of  the  basal 
cup.  When  the  basal  cup  is  dissolved  in  acid,  there  is 
left  a  little  animaUsed  tissue  and  an  external  membrane, 
formed    as    usual    in    slips,   and    furnished    with    blunt 


SUB-GENUS    ACASTA.  305 

little  external  points  (apparently  representing  spines),  each 
of  which  has  a  short  tubulus  extending  to  the  corium. 
Although  I  dissolved  the  basis  of  three  specimens,  I  could 
not  distinctly  make  out  any  cement ;  nor  did  I  see  any 
cement-ducts ;  yet  these  are  readily  distinguished,  after  the 
dissolution  of  the  basis  in  acid,  in  Balanus,  Elminius  and 
Tetraclita.  There  can  be  no  doubt  that  the  young  shell 
must  at  first  be  cemented  to  a  fibre  of  the  sponge ;  but  I 
suspect  that  the  cementing-tissue  is  not  subsequently  formed, 
owing  to  the  support  afibrded  by  the  growth  of  the  enve- 
loping sponge.  As  some  species  of  Balanus  are  habitually 
or  occasionally  imbedded  in  sponges,  it  is  important  to 
observe,  that  the  species  of  Acasta  are  not  only  imbedded, 
but  are  attached  to  the  fibres  of  the  sponge :  but  even  this 
character,  as  we  have  already  seen,  is  not  sufficient  to  dis- 
tinguish the  genus  Acasta  from  Balanus,  for  B,  declivia  is 
attached  exclusively  to  sponge. 

Perforations  in  the  Shell. — Calcification  seems  often  to 
fail  to  a  certain  extent  in  this  genus :  the  basal  cup  in  most 
specimens  of  A.  apongitea^  and  in  some  of  A.  glam  and 
other  species,  is  irregularly  perforated  by  numerous  minute 
orifices,  closed  only  by  the  external  membrane,  and  filled 
up  inside  by  pulpy  corium.  In  some  specimens  of 
A.  spongitesy  from  the  Cape  of  Good  Hope,  parts  of  the 
basis  were  riddled  like  a  sieve.  I  have  seen  similar  per- 
forations in  the  parietes  of  a  few  specimens  of  A,  glam.  In 
some  specimens  of  A,  sulcata,  the  radii  do  not  extend  quite 
down  to  the  basal  edge  of  the  walls  (PL  9,  fig.  2  a),  and  in 
consequence  a  small  cleft,  closed  only  by  membrane,  is  left 
between  the  compartments,  for  a  little  space  above  the  basal 
cup.  In  A.  fenestrata  (fig.  7  a),  and  in  a  lesser  degree  in 
A.  purpurata  (8  a),  not  only  do  the  radii  not  extend  to  the 
basal  cup,  but  the  parietes  either  on  one  or  both  sides  of 
each  suture  are  hollowed  out,  so  that  six,  large  or  small, 
elongated,  membrane-covered  openings  are  formed,  which 
extend  from  beneath  the  sheath  down  to  the  basal  cup. 
These  openings,  which  I  have  not  seen  in  any  other  genus, 
will  be  more  fully  described  under  the  respective  species. 

Mouth, — The  parts  of  the  mouth  are  identical  in  the 
several  species,  and  present   no  generic  differences  from 
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those  in  Balanus.  The  outer  maxillse  aod  palpi  appear 
unusually  proraiueut:  tbe  labrum  is  deeply  notched,  with 
no  teeth,  or  very  obscure  teeth  on  each  side.  Tlie  maudiblea 
have  five  teeth,  but  the  fifth  is  sometimes  confluent  with  the 
iutenor  angle.  The  maxillae  are  not  notched  ;  and  carry  one 
or  two  spines,  near  their  inferior  angle,  nearly  as  large  as  the 
upper  pail'.     The  outer  ma.\illie  are  bilobed. 

Cirri:  in  the  first  pair,  the  rami  are  very  unequal  ia 
length,  the  one  ramus  being  from  half  to  one-third  of  the 
length  of  the  other.  The  segments  in  the  second  and  third 
pairs,  are  not  so  nnich  broader,  or  so  nuicli  more  crowded  with 
bristles,  in  comparison  with  the  three  posterior  pairs,  as  ia 
the  case  with  most  species  of  Balanus.  The  three  posterior 
pairs,  except  in  A.  piirpiirafa,  are  much  elongated,  and  tbe 
long  thin  segments  hear  four,  and  sometimes  only  three, 
pairs  of  spines,  which  are  generally  doubly  and  finely 
sen-ated,  or  even  feathered.  The  most  remarkable  fact 
respecting  the  cirri,  is,  that  in  A.  spongiles,  sulcata,  cyathus, 
and  glans,  the  fourth  pair,  instead  of  being  identical  in 
structure,  as  in  all  other  genera,  with  the  fifth  and  sixth  pairs, 
has,  on  its  anterior  ramus,  the  pairs  of  spines  more  crowded 
together,  with  the  little  intermediate  spines,  and  those  in 
the  doi-sal  tufts,  a  little  longer  than  in  the  sixth  cirrus  ;  and 
between  the  pairs  of  spines,  there  occur  some  straight,  up- 
wardly pointed,  very  minute,  and  very  thick  spines  or  teeth. 
And,  what  is  still  more  reuiarkabte  (aa  will  hereafter  be 
described  in  detail),  in  certain  specimens,  but  not  in  all,  of 
A.  sulcata,  the  front  surfaces  of  the  lower  segments  on  the 
anterior  ramus,  are  developed  into  thick,  small,  downwardly 
curved,  hook-like  teeth;  this  likewise  is  the  case  with  the 
upper  segment  of  the  pedicel  (PI.  29,  fig.  2), — a  most 
elegant,  mandible-like  organ  for  the  prehension  of  prey  beine 
thus  formed.  The  variability  of  such  beautifully  contrived 
teeth  is  very  surprising.  Some  similar  teeth  occur  on  the 
segments  of  the  anterior  ramus  of  the  fourth  cirrus,  but  not 
on  the  pedicel,  in  ./.  cyaUtas.  A  few  teeth  resembling  the 
above,  but  thicker,  occur  on  the  segments  of  the  anterior 
ramus  of  the  same  cirrus,  in  A.  purpurata. 

Branchia,  §-c. — In  A.  spottffitea,  1  found  the  brauchise 
rather  small,  with  transverse  plications.   The  muscles  of  the 
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sack,  which  run  to  the  opercular  valves,  seemed  rather  feeble 
in  most  of  the  species.  The  penis  in  several  species  was 
remarkably  long,  arid  in  A,  spongitea  I  noticed  the  straight 
projecting  point  at  its  dorsal  base,  as  is  common  in  Balanus. 

Affinities^  S^c, — At  the  commencement  of  the  description 
of  the  genus,  I  gave  my  reasons  for  keeping  Acasta  dis- 
tinct as  a  sub-genus  from  Balanus.  The  species  are  particu- 
larly troublesome  to  identify,  not  only  from  the  great 
variability  of  the  most  obvious  characters,  but  from  the  very 
close  general  external  appearance  of  most  of  the  species,  and 
the  consequent  necessity  for  cleaning  and  disarticulating  at 
least  one  specimen  in  every  group.  The  shape,  however,  of 
the  shell  and  basis,  and  the  state  of  their  disarticulated  edges, 
whether  smooth,  crenated,  or  toothed,  here  offer  more  service- 
able, though  still  very  variable,  characters  for  the  identifi- 
cation of  the  species,  than  is  usual  with  sessile  cirripedes ; 
and  this,  probably,  is  in  part  due  to  the  almost  free  or  un- 
attached condition  of  the  whole  shell,  suspended,  as  it  were, 
in  the  midst  of  sponges,  which  they  inhabit.  The  opercular 
valves,  on  the  other  hand,  are  less  serviceable  than  usual. 

Ranffe,  Habitats,  8fc. — The  species  are  found  all  over  the 
world,  excepting  in  the  very  cold  latitudes.*  Acasta 
l<Bvigata  ranges  from  the  Red  Sea  to  the  Philippines; 
A.  spongites  from  the  south  of  England  and  Wales  to  the 
Cape  of  Good  Hope ;  and  A,  cyatlius  from  Madeira  to  the 
West  Indies  ;  most  of  the  other  species  seem  to  have  rather 
confined  ranges.  The  East  Indian  Archipelago  seems  to 
be  the  metropolis  of  the  genus,  for  here  A,  lavigata, 
fenestrata^purpurata,  and  aparillus,  are  all  found.  Of  these 
four  species,  A.  purpurata  lives  imbedded,  not  in  sponges^ 
but  in  the  sponge-like  bark  of  an  Isis ;  and  I  think  it  pro- 
bable, that  A.  sporillus  may  have  somewhat  analogous 
habits.  The  same  species  often  lives  imbedded  in  different 
kinds  of  sponge ;  thus,  I  have  seen  A,  Icevigata  and  cyathus 
in  apparently  three  kinds,  and  A,  spongites  in,  as  I  believe, 
four  kinds.  The  genus  existed  during  the  miocene  period,  in 
the  Coralline  Crag,  under  a  form  closely  allied  to  A,  spongites. 

♦  I  am  jpreatly  indebted  to  Mr.  Bowerbank  for  his  great  kindness,  in  looking 
over  his  immense  collection  of  sponges  from  all  parts  of  the  world,  and  sending 
to  me  all  the  specimens  of  Acasta  he  could  find  imbedded  in  them. 
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1.   ACASTA  SPONGITES.      PI.  9,   fig.  1  a — 1  d. 

Lepas  SPONGITES.    Tolu    Testocea  utriasque  Sicilies,  1795,  Tab.  6, 

fig.  3—6. 
Balanus  spongeosus.    Montaffu.    Test.  Brit.  Suppl.,  1808. 

—  SPONGITES.    ])e  Blainville,    Diet.  Sc.  Nat.,  PI.  116,  fig.  3. 
Lepas  spongiosa.     Wood**  General  Conchology,  p.  47. 

AcASTA  MoNTAGUi.    Leach,  in  Lamarck,  Aniinaux  sans  Yertebres, 

1818,  et  in   Encyclop.   Brit.,  Supplement, 
1824,  vol.  3,  PI.  57.* 

—  —   .         J,  E,   Gray.     Annals   of   Philosophy,   New 

Series,  vol.  10,  Aug.  1825. 

—  SPONGITES.     PAilippi.     Enum.  Mollus.  SiciliaB,vol.2,  p.  211, 

1844. 
Balanus  Montagvi.    BrowfCs  Illustrations  of  Conchology  (2d  edit. 

1844),  PL  53,  fig.  24—26. 

Carino-lateral  parietes  about  one  sixth  of  width  of  lateral 

jparietes :    inner  surface  of  the  parietes  generally  ribbed 

feebly :  scutum  with  the  articular  ridge  abruptly  cut  off  at 

its  lower  end :  tergum  mth  the  spur  rounded-truncated,  about 

one  third  of  undth  of  valve. 

Hab. — South  coast  of  England ;  South  Wales,  (Tenby) ;  Portugal ;  Naples ; 
Sicily ;  Cape  of  Good  Hope. 

This  species  and  the  three  following,  have  caused  me 
much  doubt  and  trouble.  At  first  I  took  the  view  here 
adopted,  namely,  that  they  were  distinct:  more  careful 
examination  made  me  run  them  altogether  under  one  name. 
Finally,  after  still  further  deliberation,  and  the  examination 
of  a  few  additional  specimens,  I  concluded  there  was 
the  least  chance  of  error  in  classing  them  separately.  I 
may  her^- mention,  that  in  some  sponge  from  the  Cape 
of  Good  Hope,  this  species  was  mingled  with  Balanus 
spongicola. 

*  As  the  plate  to  the  Supplement  to  the  *  Encyclop.  Brit.'  is  marked  as 
engraved  in  1817, 1  presume  Dr.  Leach  gave  a  proof  to  Lamarck,  thus  en- 
abling him  to  publidh  this  species  fqur  years  before  the  Supplement  itself 
appeared.  ,<> 
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General  Appearance, — The  shape  is  usually  that  of  a  cup,  the  orifice 
beiugy  in  most  cases,  rather  large,  and  deeply  notched,  owing  to  the 
great  obliquity  of  the  radii  and  alee.  The  surface  is  generally  smooth, 
but  furnished  with  sharp  calcareous  projections.  The  colour  is 
pinkish,  and  chiefly  in  the  upper  part  of  the  shell ;  the  lower  part  is 
often  yellowish  from  the  preserved  epidermis.  The  parietes  in  the 
carino-lateral  compartments  are  always  narrow,  being  only  one  sixth  or 
one  seventh  of  the  width  of  the  parietes  in  the  lateral  compartments. 
The  radii  are  not  very  wide,  never  equalling  in  width  the  parietes. 
The  basis  is  moderately  deep,  and  sometimes  very  deep,  being  even  occa- 
sionally curled  like  a  horn  on  one  side.  The  specimens  from  Lisbon  and 
Naples  are  a  little  larger  than  any  British  specimen  which  I  have 
seen  ;  the  former  being  *3  of  an  inch  in  basal  diameter. 

Scuta:  these  are  striated  longitudinally  in  close  lines,  generally 
plainly,  but  to  a  variable  degree.  The  whole  valve  is  flat,  thin,  and  rather 
elongated,  with  barely  a  trace  of  an  adductor  ridge :  the  articular 
ridge  is  short  and  rather  prominent:  it  terminates  downwards  abruptly, 
and  this  does  not  appear  to  be  the  case  in  the  two  following  species. 
Terga:  these  are  small  compared  with  the  scuta,  they  are  slightly 
beaked :  the  spur  is  truncated  but  rounded,  more  especially  on  the 
carinal  side;  it  is  rather  more  than  one  third  of  the  width  of  the 
whole  valve.  The  articular  ridge  and  crests  for  the  depressores  muscles 
are  feebly  developed. 

Structure  of  the  Parietes  and  Radii. — The  state  of  the  inner  surface 
of  the  parietes  varies  much ;  generally  they  are  slightly  ribbed  close  to 
the  basis,  the  ribs  sometimes  extending  up  to  the  sheath ;  rarely  the 
surface  is  quite  smooth.  The  edges  of  the  radii  are  slightly  crenated. 
The  upper  internal  surfaces  of  the  radii,  where  overlying  the  alse,  are 
usually  marked  by  feeble  undulating  lines,  nearly  parallel  to  the  basis. 
The  alee  have  very  oblique  summits. 

Basis:  this  is  generally  of  a  regular  cuplike  form,  and  about  two 
thirds  as  deep  as  the  shell  is  high ;  sometimes  it  id  pointed  at  the 
bottom  and  distorted.  The  edge  is  feebly  crenated,  and  rarely  quite 
smooth.  It  is  often  penetrated  by  small  rounded  irregular  holes ;  and 
I  have  seen  specimens  from  the  Cape  of  Good  Hope  with  parts  like  a 
sieve. 

Cirri:  in  the  first  pair,  the  anterior  ramus  is  nearly  thrice  as  long  as 
the  posterior  ramus.  The  second  cirrus  is  short,  with  one  ramus 
longer  by  three  or  four  segments  than  the  other  ramus ;  the  terminal 
segments  are  truncated.  The  third  cirrus  is  about  one  third  longer 
than  the  second  cirrus.  In  the  anterior  ramus  of  the  fourth  pair,  the 
regular  pairs  of  spines  are  rather  crowded  together  in  the  upper  part  of 
each  segment,  and  the  intermediate  little  »pines  and  dorsal  tufts  are 
rather  long  in  comparison  with  those  of  the  fifth  and  sixth  pairs  of 
cirri:  moreover,  amongst  the  regular  pairs,  a  few  very  minute  and 
thick  spines,  pointing  upwards,  could  be  perceived.  So  that  we  here 
have  the  very  unusual  case  of  the  fourth  cirrus  not  exactly  resembling 
the  fifth  and  sixth  pairs ;  and  we  shall  see,  in  the  following  species, 
that  this  same  anterior  ramus  of  the  fourth  cirrus  presents  in  addition 
another  very  extraordinary  character.  In  the  sixth  cirrus  there  are  on 
each  segment  four  pairs  of  spines. 
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2.  AcASTA  SULCATA.     PL  9,  fig.  2a — 2d. 

AcASTA  SULCATA.    Lamarck.    Animaux  sans  Vertebres,  1818. 
—  —  DeshayeSy  in  Gucrin,  Magasin  de  Zoologie,  1831, 

Tab.  24. 

CarinO'laleral  parietes  about  one  siwt/i  of  width  of  lateral 
parietes :  inner  surface  of  the  parietes  generally  ribbed 
strongly :  basis  with  the  edge  strongly  crenated : .  orifice  of 
shell  rather  small :  tergum  with  the  spur  generally  truncated 
and  nearly  half  as  wide  as  valve. 

Far.  (a)  fig.  2  b :  with  the  walls  externally  ribbed. 
Far.  (b)  fig.  2  a :  with  small  membrane-covered  clefte  between  the 
edges  of  the  walls,  close  above  the  basal  cup. 

Hab.— Sidney,  Port  Fairy,  Moreton  Bay  in  lat.  27°  S.,  New  South  Wales; 
Soutliern  Australia ;  and,  according  to  Lamarck,  Western  Australia,  in  lat.  25°  B. 
Mus.  Brit.,  Cuming,  Bowerbank,  &c. 

I  am  almost  ashamed  to  admit  this  species,  so  small  are 
its  differences  compared  with  A.  spongites;  yet  I  think  that 
it  probably  is  a  distinct  form. 

In  general  appearance  and  cliaracter  this  species  comes  very  Dear  to 
A.  spongites.  As  in  the  latter,  the  parietes  of  the  carino-lateral  coYnpart- 
ments  are  narrow.*  The  orifice  seems  always  to  be  smaller.  Internally, 
the  parietes  are  generally  much  more  strongly  ribbed,  and  the  edges  of 
the  basal  cup  more  plainly  crenated.  The  sheath  is  generally  coloured 
of  a  brighter  pink,  sometimes  tinged  with  orange.  The  average  largest 
specimens  (from  '3  to  '5  of  an  inch  in  basal  diameter)  are  a  little  larger 
than  the  largest  European  specimens :  I  have  seen  one  specimen  from 
Moreton  Bay  '4  in  basal  diameter,  and  from  the  basal  cup  being  very 
deep,  actually  '7^  in  height.  The  scutum  has  the  articular  ridge 
not  so  prominent  and  not  so  abruptly  cut  ofi*  at  the  lower  end,  as  in  A. 
spongites:  on  the  other  hand,  the  adductor  ridge  seems  rather  more 
prominent ;  but  these  difierences  are  trifling.  In  the  tergum  the 
breadth  of  the  spur  (fig.  2  c,  2d)  varies  in  specimens  taken  out  of  the 
same  branch  of  sponge ;  some  can  hardly  be  distinguished  from  the 

♦  In  Mr.  Cuming's  collection  there  is  a  specimen,  from  Sidney,  which  I  fully 
believe  to  be  the  present  species,  but  cannot  be  positively  sure,  as  the  opercular 
valves  have  been  lost,  which  is  very  remarkable  from  the  wails  of  the  carino- 
lateral  compartments  being  reduced  to  the  thickness  of  a  mere  thread,  not 
one  twentieth  of  the  width  of  the  lateral  compartments ;  we  here  see  the 
structure  of  Acatta  sporillut  prefigured. 
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•ame  yalvet  in  A,  sponpitei,  but  generally  the  spur  is  broader  and 
•quarer. 

This  species  presents  some  remarkable  varieties :  in  one  specimen, 
from  Sydney,  the  parietes  were  externally  ribbed  longitudinally  (fig.  2  b), 
the  nbs  being  roughened  with  minute  points,  giving  to  the  shell  an  ele- 
gant appearance ;  and  this  without  doubt  is  the  A.  sulcata  of  Lamarck, 
procured  by  Peron  at  Shark's  Bay,  lat.  25°  S.,  on  the  opposite  of  the 
Australian  continent:  some  specimens  from  Port  Lincoln,  in  South 
Australia,  were  not  ribbed,  only  smoothly  striated  in  longitudinal 
lines :  although  both  sets  of  specimens  had  almost  smooth  scuta,  and 
were  thus  different  from  common  specimens,  yet  there  could  be  no 
doubt,  from  their  similarity  in  all  other  points,  that  they  did  not  differ 
specifically  from  them,  though  the  latter  had  their  scuta  striated,  but 
not  their  parietes.  Hence  we  see  that  there  is  no  relation  between  the 
striie  on  the  parietes  and  on  the  scuta.  The  Port  Lincoln  specimens,  and 
some  others,  were  remarkable  from  the  radii  not  extending  down  to  the 
basal  cup,  a  minute  cleft,  covered  only  by  membrane,  being  thus  left 
alone  the  sutures,  low  down  between  the  parietes  (fig.  2  a);  we  shall 
tee  this  singular  structure  strongly  developed  in  A.  perforata.  Owing 
apparently  to  these  clefts,  the  edge  of  the  basal  cup,  exhibited  traces 
of  six  knob-like  teeth,  like  those  characteristic  of  A.  glans. 

Cirri, — ^The  cirri  resemble  those  of  A,  sponffites,  with  the  exception 
that  the  segments  on  the  posterior  pairs  bear  only  three  main  pairs  of 
spines.  With  respect  to  the  anterior  ramus  of  the  fourth  pair  of  cirri, 
the  following  very  singular  facts  were  observed : — in  a  specimen  from 
New  South  Wales  (var,  with  the  tergum  having  a  narrow  spur),  on 
two  or  three  of  the  lower,  but  not  on  the  lowest,  segments,  the 
front  margin  was  produced  or  developed  into  two  or  three  minute, 
thick  teeth,  slightly  curved  like  hooks  downwards :  in  other  specimens 
from  New  South  W^ales  (var,  with  the  tergum  having  a  broad  spur,  and 
inhabiting  the  same  branch  of  sponge  with  the  last-mentioned  variety), 
there  was  no  trace  of  these  teeth.  But  again,  in  two  other  specimens 
with  the  tergum  having  a  broad  spur  (collected  by  different  persons, 
near  Sydney),  and  in  another  from  South  Australia,  this  structure  was 
carried  to  an  extreme,  for  in  these  (as  represented,  PI.  29,  fig,  2) 
there  were  beautifully  formed  teeth  on  the  fourteen  lower  segments 
(the  twelve  upper  being  without  them),  and  likewise  on  the  upper  seg- 
ment of  the  pedicel.  These  teeth  are  graduated  in  size  on  each  seg- 
ment; they  are  admirably  adapted  for  securing  any  prey;  and,  in  fact, 
they  convert  each  segment  into  a  mandible-like  organ.  On  the  seg- 
ments, on  which  these  teeth  are  well  developed,  some  of  tlie  regular 
pairs  of  spines  are  aborted. 

Diagnosis, — Finally,  this  species,  if  it  be,  as  I  believe,  distinct,  differs 
from  A,  spongites  only  in  the  internal  surface  of  the  parietes  being 
more  strongly  ribbed  and  brighter  coloured, — in  the  edge  of  the  basal 
cup  being  more  plainly  crenated, — in  the  articular  ridge  of  the  scutum 
being  of  a  different  shape, — in  the  spur  of  the  tergum  being  often 
broader, — in  the  segments  of  the  posterior  cirri  having  only  three 
pdra  of  main  spines, — and,  lastly,  in  the  occasional  presence  of  the 
hook-like  teeth  on  the  anterior  ramus  of  the  fourth  cirrus. 
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3.    ACASTA   CYATHUS.      PL  9,  fig.  3  a 3  C, 

CarinO'lateral  parietes  about  one  fourth  of  width  of  lateral 
parietcs:  radii  wider  than  the  parietes:  basis  nearly  flat ^ 
small:  tergum  toith  the  ^ur  truncated,  half  as  wide  as  valve. 

Ilab, — Madeira,  Mus.  Lowe,  and  Bowerbank.  West  Indies,  Mus.  Stutchbury. 
Hab.  unknown,  Mus.  Brit. 

I  feel  more  confidence  in  this  case,  than  in  that  of  A. 
sidcata,  that  we  here  have  a  distinct  species,  though  at  one 
time  I  treated  it  only  as  a  marked  variety  of  A.  spongites, 
I  rely  chiefly  on  the  great  proportional  width  of  the  radii 
of  all  the  compartments,  and  on  the  width  of  the  carino- 
lateral  compartments,  compared  with  the  lateral  compart- 
ments, and  on  the  general  shape  of  the  shell,  which  difi^ers 
considerably  from  that  of  the  two  previous  forms :  in  con- 
sequence of  Acasta  being  attached  to  and  imbedded  in  a 
yielding  substance,  such  as  sponge,  I  believe  external  form 
to  be  of  more  value  as  a  specific  character  in  this  genus,  than 
in  most  sessile  cirripedes.  I  have  examined  specimens  taken 
out  of  the  yielding  Spongia  officinalis  and  out  of  an  unusually 
compact  sponge,  and  they  resembled  each  other  in  every 
respect. 

General  Appearance. — Colour  pale  pink,  or  tliat  of  flesh :  basia  re- 
markably flat  and  rather  small,  with  the  walls  above  bulging  out  a  little. 
The  radii  are  very  wide,  being  wider  than  the  parietes  to  which 
they  belong  :  the  orifice  is  generally  rather  large.  The  parietes  of  the 
cari no-lateral  compartments  vary  from  one  third  to  one  fourth  of  the 
width  of  the  parietes  of  the  lateral  compartments.  Basal  diameter  of 
largest  specimen  -35  of  an  inch.  Internally,  the  parietes  are  generally 
more  strongly  ribbed  than  in  A.  spongites. 

The  Opercular  Valves  are  large,  owing  to  the  form  of  the  shell.   Tbe 

Scuta  present  no  particular  character,  and  are  not  distinguishable  from 

thoBB  of  A,  sulcata ;  but  the  adductor  ridge  is  perhaps  rather  more 

developed.     The  Terpa  (PL  9,  fig.  3  c)  are  nearly  as  large  as  the  scuta, 

and  this  is  an  unusual  circumstance ;  the  spur  is  more  than  half  as 

wide  as  the  valve ;  it  is  placed  not  quite  close  to  the  basi-scutal  angle ; 

on  the  carinal  side,  the  basal  margin  of  the  valve  slopes  a  little  towards 

the  spur.     I  may  mention,  that  in  several  specimens  from  Madeira, 

the  scuta  and  terga,  on  one  aide,  had  grown  to  a  monstrous  thick- 
ness. 
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Cirri :  these  resemble,  in  every  respect,  those  of  A.  spongites,  with 
the  remarkable  exception  that  on  the  anterior  ramus  of  the  fourth 
cirrus,  seYcral  segments  were  furnished  with  the  beautiful  downward 
curved,  mandible-like  teeth,  as  in  A,  sulcata;  but  differently  from 
in  that  species,  there  were  none  on  the  upper  segment  of  the  pedicel. 
1  should  have  thought  this  an  excellent  specific  character,  had  not  these 
teeth  been  so  extremely  variable  in  A,  sulcata. 

Finally,  I  think  this  species  is  more  nearly  related  to  A,  sulcata 
than  to  A,  spongites. 


4.    ACASTA   UNDULATA.       PI.  9,  fig.  4. 

Shelly  apparently^  as  in  A.  spongites,  but  larger :  scutum 
marked  by  longitudinal  ridges,  often  in  pairs,  with  the  inter- 
mediate  furrows  rather  wide :  spur  of  tergum  nearly  half  as 
wide  as  valve. 

Fobsil  in  Coralline  Crag  (Sutton),  Mus.  S.  Wood. 

I  owe  to  Mr.  Wood  the  inspection  of  a  fine  suite  of 
separate  valves.  Owing  to  the  shell  never  having  been 
found  entire,  its  general  shape  is  not  known,  and,  what  is 
of  more  consequence,  the  relative  proportional  width  of  the 
parietes  of  the  carino-lateral  compartment  is  unknown.  I 
have  (but  with  doubt)  given  it  a  distinct  specific  name, 
owing  to  the  peculiar  character  of  the  furrows  on  the  scuta, 
and  to  the  large  size  of  the  whole  shell.  In  its  other 
characters  it  comes  nearest  to  A.  spongites,  excepting  in  the 
spur  of  the  tergum,  which  resembles  that  of  A.  sulcata. 

The  compartments  appear  to  have  been  rather  smooth  externally. 
The  radii  are  not  wide,  an  in  A.  cyathus  ;  and  the  basis  is  cup-formed. 
Internally,  the  parietes  are  feebly  ribbed,  as  in  A,  spongites. 
Judging  from  the  dimensions  of  tbe  separated  valves,  this  species  must 
have  equalled  and  perhaps  exceeded  the  size  of  the  largest  living 
species,  namely,  A.  glans,  from  Australia.  Hence  we  may  infer,  that 
the  basal  diameter  probably  exceeded  *55  of  an  inch  :  I  may  add,  that 
the  largest  European  specimens  of  A,  spongites,  from  Naples  and 
Portugal,  are  only  '3  of  an  iuch  in  basal  diameter. 

Scuta. — These  seem  to  resemble  the  scuta  of  A,  spongites  in  all 
respects,  except  in  the  longitudinal  ridges  standing  much  further  apart, 
and,  consequently,  in  the  furrows  being  much  wider :  each  ridge  is 
generally  double.  Although  there  is  a  good  deal  of  variability  in  the 
character  of  these  ridges  in  A.  undulata,  and  likewise  in  A.  spongites^ 
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I  have  not  seen  any  form  intermediate  between  tbem.  It  must,  how- 
evei%be  confessed,  that  this  is  an  extremely  variable  character  in  many 
sessile  cirripedes.  In  the  Terga^  the  spur  is  about  half  the  width  of  the 
whole  valve,  and  therefore  rather  wider  than  in  A.  MpongiteM, 


5.  Ac  AST  A   GLANS.      PI.  9,  fig.  5  a — 5  C. 

AcASTA  GLANS.    LomarcL    Animaux  sans  Yert^bres,  1818. 

Parietes  internally  quite  smooth^  with  the  lateral  margins 
of  each  compartment  imoardly  prominent :  basis  with  the  edge 
rarely  crenated^  hut  furnished  with  six  inwardly  prominent 
teeth :  scutum  strongly  striated  longitudinally. 

Var.  (a)  with  the  edge  of  the  basal  cup  finely  crenated. 

Hah. — New  South  Wales,  Southern  Australia ;  Mus.  Brit.,  Stutchbury,  &c. 

This  fine  species  seems  to  be  extremely  common,  im- 
bedded in  an  open  porose  sponge  on  the  eastern  and 
southern  shores  of  Australia.  It  is  very  distinct  from  the 
other  species,  with  the  exception  of  the  following  A,  laevigata, 
which,  with  some  hesitation,  I  have  allowed  to  remain  spe- 
cifically separated. 

General  Appearance. — Excepting  in  its  larger  size,  this  species  differs 
in  external  appearance  but  little  from  A.spongites ;  its  colour  is  pale 
dirty  reddish.  The  surface  is  generally  studded  with  small  calcareous 
points.  The  parietes  of  the  carino-lateral  compartments  are  about 
one  fourth  of  the  width  of  the  parietes  of  the  lateral  compartments, 
and  therefore  proportionally  of  the  same  width  as  in  A.  cyathus. 
The  largest  specimen  which  I  have  seen,  was  *55  of  an  inch  in  basal 
diameter. 

iScM/a.— These  are  slightly  narrower,  thicker,  and  more  convex  than 
in  A,  apongites :  they  are  strongly  striated  in  longitudinal  lines.  The 
articular  ridge  is  very  feebly  developed.  Terga  :  in  full-grown  speci- 
mens, the  spur  is  half  the  width  of  the  whole  valve,  and  is  truncated  ; 
its  basal  edge  being  parallel  to  the  basal  margin  of  the  valre.  The 
articular  ridge  and  crests  for  the  depressores  muscles  are  very  feebly 
developed. 

Internal  structure  of  the  parietes, — The  inner  surface  of  the  parietes 
is  quite  smooth,  without  even  a  trace  of  ribs  or  teeth.  But  the  most 
important  character  is  that  the  internal  lateral  margins  on  both  sides  of 
each  compartment,  from  the  sheath  to  the  basis,  project  inwards  and 
form  a  rim;  so  that  when  the  shell  is  viewed  from  within  (PL   9, 
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fig.  5  b,  representing  the  lateral  and  carino-lateral  compartments,  and 
part  of  the  carina),  the  six  sutures  are  seen  to  be  strengthened  by  six 
double  columns. 

Basis, — This  is  moderately  cup-formed.  The  edge,  in  order  to  meet 
the  basal  points  of  the  inwardly  projecting  lateral  margins  of  the  six 
compartments,  has  six  knob-like  teeth.  These  are  placed  at  unequal 
distances,  for  two  on  each  side  stand  near  each  other,  owing  to  the 
narrowness  of  the  cari no-lateral  compartments.  The  degree  of  their 
development  varies  extremely ;  when  most  developed,  as  in  the  speci- 
men figured  (Pi.  9,  fig.  5  a),  each  tooth  is  bifid  and  a  Httle  hollowed 
out,  so  as  to  receive  the  points  of  the  two  inwardly  projecting  margins 
which  form  each  suture.  Ridges,  more  or  less  prominent,  running  from 
each  of  the  six  marginal  teeth,  extend  towards  the  centre  of  the  cup.  These 
six  teeth  cannot  be  seen  from  the  outside.  The  edge  of  the  cup  is  rarely 
crenated ;  but  I  have  seen  two  instances  in  which  this  was  the  case. 

Cirri. — In  the  first- pair,  the  rami  are  not  quite  so  unequal  as  in  A. 
spongites  ;  the  longer  ramus  being  about  twice  as  long  as  the  shorter. 
In  the  third  pair,  there  are  some  very  minute,  thick,  upwardly-pointing 
spines,  which  I  did  not  notice  in  A,  spongites.  In  the  fourth  pair,  the 
spines  are  a  little  more  crowded,  with  longer  dorsal  tufts,  than  in  the 
sixth  pair ;  and  they  are  mingled  with  some  very  minute,  thick,  up- 
wardly pointing  spines.  In  young  individuals,  there  are  only  three  pairs 
of  main  spines  on  the  segments  of  the  sixth  pair,  instead  of  four  pairs. 


6.    ACASTA  L^VIGATA.      PL  9,   fig.  6  a,  6  i. 

AcASTA  LiEViGATA.    /.  E.  Gray  (!)    Annals  of  Philosophy,  (new 

series),  vol.  10,  Aug.  1825. 

Parietes  internally  quite  sinoothy  with  the  lateral  margins 
of  each  compartment  inwardly  prominent ;  basis  with  the 
edge  strongly  crenated^  and  furnished  with  six  inwardly 
promhient  teeth :  scutum  feebly  striated  longitudinally^  or 
smooth. 

Far,  (a),  epidermis  coloured  dull  orange, — Red  Sea. 

Hab, — Red  Sea,  Philippine  Archipelago;  Mas.  Brit.,  Cuming,  &c. 

This  species,  of  which  I  have  examined  many  specimens 
from  the  above  two  and  other  unknown  localities,  agrees  in 
all  essential  points  of  stnicture  with  A,  glansy  and  conse- 
quently I  for  some  time  classed  them  together;  but  the 
characters,  though  usually  of  small  value,  by  which  this 
form  differs  from  A,  glans  being  apparently  constant,  I 
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have  with  some  doubt  allowed  it  to  remain  specifically  dis- 
tinct. These  characters  are,  firstly,  the  much  smaller  size 
of  the  whole  shell  in  A.  Icevigata ;  secondly,  the  edge  of 
its  basal  cup  being  always  crenated,  which  seems  to  be  a 
rare  accident  in  A,  glans;  thirdly,  though  of  secondary  im- 
portance, the  scutum  being  here  less  plainly  striated ;  and, 
lastly,  the  spur  of  the  tergum  being  of  less  breadth,  and  of  a 
more  rounded  outline ;  on  the  other  hand,  it  must  be  con- 
fessed, that  when  small  specimens  of  A,  glam  are  taken, 
there  is  hardly  any  difference  in  the  spnrs  of  the  terga. 

General  Appearance  and  Structure  of  Shell. — The  snrface  of  the 
shell  is  often  very  smooth,  but  is  sometimes  studded  with  some  small 
sharp  calcareous  points.  The  colour  is  white,  or  pale  reddish-brown ; 
but  in  the  specimens  from  the  Red  Sea,  the  tint  is  more  orange,  with 
the  upper  part  of  the  shell  white.  The  orifice  of  the  shell  is  unusually 
small.  The  largest  specimen  which  I  have  seen  was  only  '25  of  an 
inch  in  basal  diameter,  and  therefore  less  than  half  the  size  of  A.  fflans. 
The  internal  surfaces  of  the  parietes  are  smooth,  with  the  two  lateral 
margins  inflected,  as  in  A,  plans.  The  edge  of  the  basal  cup  has  six 
knob-like  teeth,  like  those  in  A,  plans,  but  smaller;  and,  in  addition, 
it  is  finely  crenated. 

Scuta  :  these  differ  only  in  being  less  plainly  striated  in  longitudinal 
lines ;  indeed,  some  specimens  show  hardly  a  trace  of  this  structure. 
Terga ;  these  valves,  in  some  varieties  (PI.  9,  fig.  6  b)  can  hardly  be 
distinguished  from  those  of  equal  size  from  young  individuals  of  A, 
plans;  other  varieties  have  the  spur  (PI.  9,  fig.  6  a)  not  truncated,  but 
broadly  pointed,  and  therefore  of  considerably  different  shape. 

Neither  in  the  mouth,  nor  cirri  could  I  detect  any  difference  with 
A,  plans. 


7.    ACASTA   FENESTRATA.       PI.  9,  fig.  7  U 7  C. 

Shell  reddish^  with  six  large,  meinbrane-covered  apertures 
between  the  sutures^  above  the  basal  cup:  carino-latergi 
parietes  half  as  broad  as  lateral  parietes ;  internally ^ 
parietes  and  edge  of  basis  smooth  •  tergum  toith  the  articular 
ridge  short  and  prominent ;  spur  pointed. 

Hab. — Philippine  Archipelago,  Mus.  Cuming. 

General  Appearance. — Shell  rather  elongated  or  tubular ;  with  the 
upper  part  reddish,  and  the  surface  roughened  with  very  minute  points. 
The  basal  cup  is  generally  as  deep  as  the  shell  is  high,  ending  down- 
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wards  in  a  blaut  point,  often  curved  to  one  side.  The  sammita  of  the 
radii,  as  usual,  are  oblique.  The  parietes  of  the  carino-Iateral  compart- 
ments are  about  half  as  wide  as  the  parietes  of  the  lateral  compartmentSy 
and  are  therefore  of  greater  proportional  width  than  in  the  foregoine 
or  auy  other  species  of  the  genus.  The  large  membrane-covered 
openings,  or,  as  they  may  be  called,  windows,  presently  to  be  described, 
between  the  lower  halves  of  the  compartment^*,  is  much  the  most 
remarkable  character  of  this  species.  The  largest  specimen  Vhich  I 
have  seen  was  only  *23  in  diameter,  and  *6  of  an  inch  in  height,  measured 
from  the  basal  point  of  the  cup  to  the  tips  of  the  compartments. 

Scuia, — These  barely  exhibit  a  trace  of  longitudinal  striae.  The 
valve  is  rather  thick  and  convex.  The  basi- tergal  angle  is  much 
rounded  off.  Internally,  the  articular  ridge  is  thick  and  rather  promi- 
nent. Terffa  :  the  valve  is  furrowed  in  tlie  line  of  the  spur :  the  spur 
is  pointed  and  rather  long;  it  is  distinctly  separated  from  the  basi- 
scutal  angle  of  the  valve,  and  the  basal  margin  on  the  two  sides  of  the 
spur  forms  a  straight  line.    The  articular  ridge  is  prominent,  and  short. 

Structure  of  the  Parietes,  Radii,  and  Basis, — The  parietes  are  inter- 
nally quite  smooth  down  to  its  basis.  The  edges  of  the  radii  are  also 
smooth,  as  is  the  edge  of  the  basal  cup.  The  alae  project  less  than 
usual.  The  radii  are  of  moderate  breadth,  they  extend  downwards 
only  a  little  below  the  sheath,  namely,  about  half  way  down  the  shell, 
where  they  terminate,  as  usual,  in  a  point.  The  increase  in  width, 
duriog  growth,  of  the  radii,  and  their  not  extending  down  to  the  basis, 
would  necessarily  cause  a  gap  between  the  opposed  edges  of  the  walls, 
in  the  portion  beneath  the  radii ;  but  besides  this,  the  edges  of  the  walls 
themselves,  beneath  the  radii,  and  on  the  opposed  side  beneath  the  alee, 
are  hollowed  out,  but  on  the  latter  side  or  beneath  the  alse  sometimes  in 
a  lesser  degree.  The  result  of  this  is,  that  the  compartments,  in  their 
lower  halves,  are  separated  from  each  other  by  membrane-covered 
windows  or  aperturea,  arched  at  their  upper  ends,  and  of  considerable 
size,  namely,  about  as  wide  as  the  parietes  of  the  carino-Iateral  com- 
partments. I  have  only  further  to  remark,  that  during  the  downward 
growth  of  the  parietes,  the  apertures  increase  in  size,  but  at  the  same 
time  become  closed  up  at  their  upper  ends ;  and  the  arched  layers  of 
shell  added  at  these  upper  ends,  assume  a  very  different  aspect  from 
the  rest  of  the  parietal  surface, — appearing  like  tw6  wedges,  with  their 
points  upwards,  let  in,  on  one  side  of  the  suture,  between  the  ordinary 
parietal  surface  and  the  radius,  and,  on  the  other  side  of  the  suture, 
between  the  ordinary  parietal  surface  and  the  recipient  furrow  of  the 
radius. 

The  animars  body  was  in  a  bad  state  of  preservation  ;  but,  as  far  as 
I  could  make  out,  the  cirri  resembled  those  of  A,  glans, 

Affinities. — This  species  differs  from  A,  glans  in  not  having  the 
internal  margins  of  the  compartments  projecting  inwards.  It  differs 
from  all  the  ordinary  varieties  of  A,  spongites,  in  the  smoothness  of  the 
basal  edges  of  the  parietes  and  of  the  edge  of  the  cup ;  in  the  greater 
width  of  the  carino-Iateral  compartment,  though  this  is  a  variable  point 
in  A,  spongites ;  slightly  in  the  shape  of  the  scuta  and  terga ;  and,  lastly, 
in  the  large,  membrane-covered  openings  between  the  compartments. 
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8.  ACASTA  PURPURATA.     PL  9,  fig.  8  a — 8  c. 

Shell  dull  blueiah'purple,  with  six  small,  membrane^covered 
apertures  between  the  sutures^  close  above  the  basis :  tergum 
with  the  articular  ridge  very  short  and  protninent;  spur 
very  broad  and  rounded. 

Hah. — Sumatra ;  Philippine  Archipelago ;  imbedded  iu  the  bark  of  an  Isis ; 
Mus.  Cuming,  Stutchburj,  Brit. 

This  species  is  perfectly  distinct  from  the  others,  as 
shown  by  its  general  appearance,  its  habits,  and  the 
structure  of  its  opercular  valves :  it  is  allied  to  A.fenestrata^ 
in  having  membrane-covered  apertures  between  the  compart- 
ments, and  in  some  respects  in  its  opercular  valves :  it  is  also 
allied  to  A.  sulcata  and  cyathus  in  the  parietes  being  often 
internally  ribbed,  in  the  basal  cup  having  a  crenated  edge, 
and  in  the  anterior  ramus  of  the  fourth  cirrus  being  fur- 
nished with  the  minute  hook-like  spines. 

General  Appearance, — Sub-globular,  slightly  compressed,  with  a 
rather  small  orifice;  smooth,  but  sometimes  furnished  with  sharp 
shelly  points ;  dull  purple,  more  or  less  dark,  with  the  upper  parts  of 
the  walls  often  white.  The  radii  are  rather  narrow,  and  generally 
white,  with  their  summits  only  slightly  oblique,  but  variable  in  this 
latter  respect.  The  parietes  of  the  carino-lateral  compartments  are 
narrow,  being  only  one  sixth  of  the  width  of  the  parietes  of  the 
lateral  compartments.  In  some  specimens  there  are  membrane-covered 
apertures  of  considerable  size,  in  others  mere  narrow  clefts,  between 
the  basal  halves  of  the  compartments.  The  basal  cup  is  moderately 
deep.  The  largest  specimen  was  only '16  of  an  inch  in  basal 
diameter. 

Scuta,  rather  broad,  externally  convex,  not  longitudinally  striated : 
articular  ridge  prominent,  short,  not  extending  down  above  one  third 
of  the  length  of  the  yalye.  Depression  for  the  adductor  muscle  deep. 
On  the  internal  surface,  near  to  the  rostral  angle,  a  rather  large  purple 
spot  of  corium  adhered  to  the  vaWe.  Terga,  broad,  externally  rather 
convex  :  scutal  margin  protuberant :  carinal  margin  slightly  inflected, 
or  furnished  internally  with  a  rim :  articular  ridge  prominent,  very 
short,  not  extending  down  above  one  fourth  of  the  valve.  Spur  very 
broad,  rounded,  confluent  with  the  basi-scutal  angle  of  the  valve. 

Internal  Structure  of  the  Parietes,  Radii,  and  Basis. — The  parietes, 
internally,  are  either  quite  smooth,  or  more  commonly  ribbed,  with  the 
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basal  edge  in  consequence  crenated ;  tbe  ribs  are  either  placed  at  an 
unusual  distance  from  each  other,  and  consequently  are  few  in  number, 
or  are  pretty  close  together.  The  edge  of  the  basal  cup  is  either  quite 
smooth,  or  closely  crenated,  or  distantly  toothed,  in  conformity  with 
the  state  of  the  internal  surface  of  the  parietes.  The  radii  have  nearly 
smooth  edges,  with  their  summits  more  or  less  oblique.  They  some- 
times extend  down  only  three  fourths,  or  only  two  thirds,  of  the  length 
of  the  shell,  and  the  margins  of  the  parietes  under  the  radii  being  a 
little  hollowed  out,  the  sutures  are  converted  into  clefts  or  apertures 
(of  course  covered  by  membrane)  like,  but  not  so  large  as,  those  in 
A,/enestrata,  The  margins  of  the  parietes  are  hollowed  out  only  on 
the  side  of  the  radius,  and  not  on  both  sides  of  the  sutures,  as  is  most 
usual  in  A,  fenestrata.  In  some  specimens  the  radii  extended  down 
close  to  the  basal  cup,  and  only  very  minute  clefts  were  left  between 
the  opposed  edges  of  the  parietes. 

In  the  animaVi  body  the  only  noticeable  character  was,  that  on  the 
anterior  ramus  of  the  fourth  pair  of  cirri,  some  of  the  segments  were 
furnished  with  very  broad  and  thick,  small,  downwardly  curved,  teeth 
or  hooks,  like  those  described  in  certain  varieties  of  A.  sulcata ;  but 
they  are  here  stronger  and  thicker.  The  segments  in  the  three  pos- 
terior pairs  of  cirri  are  not  so  much  elongated,  as  in  the  other  species. 


9.    ACASTA   SPORILLUS.       PI.  9,  fig.  9« — 9  t/. 

Shell  purplish'bromn^  with  the  parietes  internally  strongly 
ribbed  and  reticulated:  carino-lateral  compartments  ex* 
tremely  narrow^  not  eoctendiny  down  to  the  basis, 

Uab. — Sooloo  Islands,  East  Indian  Archipelago ;  Mus.  Dana. 

• 

I  am  indebted  to  Mr.  Dana,  tbe  distinguished  naturalist 
of  the  United  States  Antarctic  Expedition,  for  two  speci- 
mens of  this  interesting  species,  which,  in  the  singular  reti- 
culated structure  of  the  inner  surface  of  the  walls,  and  in 
the  almost  rudimentary  condition  of  the  carino-lateral  com- 
partments, not  extending  down  to  the  basal  cup,  is  very 
distinct  from  the  foregoing  species.  I  have  used  Mr.  Dana's 
very  appropriate  MS.  name  of  sporillus.  The  specimens 
were  dredged  up,  lying  quite  loose  and  unattached  at  the 
bottom  of  the  Sooloo  sea;  the  one  which  I  opened,  must 
have  long  lain  dead ;  but  Mr.  Dana  assures  me  that  some 
were  living,  and  he  has  sent  me  drawings  of  parts  of  the 
mouth  and  ciiri :  I  am  much  surprised  at  this  circumstance ; 
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for  analogy  would  have  made  me  believe  that  this  species 
must  have  been  imbedded  in  some  sponge-like  body,  such  as 
the  bark  of  a  zoophyte,  and  that  it  could  not  have  lived 
unattached.  I  may  add  that  a  small  fragment  of  a  brown 
leathery  substance  adhered  to  the  upper  end  of  one  of  the 
two  specimens,  and  this  seems  to  indicate  attachment. 

General  Appearatice, — Shell  shaped  like  a  pointed  ecofd  ;  slightly 
flattened ;  orifice  extremely  small ;  surface  very  finely  punctured, 
covered  by  a  purplish-brown  epidermis,  with  transverse  stripes  of  dif- 
ferent shades,  and  with  the  apex  dark ;  according  to  Mr.  Dana,  when 
fresh,  the  colour  was  purpiish-carmine.  Radii  narrow,  white.  The 
carino-lateral  compartments  are  extremely  narrow;  the  wall-portion 
(fie.  9  b)  forming  a  mere  linear  rib,  terminating  downwards  in  a  sharp 
point,  which  does  not  reach  the  basal  cup :  hence  this  compartment 
evidently  tends  to  become  rudimentary.  The  basal  cup  is  moderately 
deep  and  pointed.  Basal  diameter  *16;  height,  from  the  bottom  of 
the  cup  to  the  top  of  the  shell,  '24  of  an  inch. 

Scuta :  narrow,  with  the  upper  part  produced ;  not  striated  lonfri- 
tudinaliy;  coloured  by  a  pale  purple,  longitudinal  band.  Internally, 
there  is  scarcely  a  trace  of  an  articular  ridge,  which,  in  the  other 
species,  is  always  more  or  less  developed.  Terga  with  the  spur  bluntly 
pointed  ;  nearly  the  whole  basal  margin,  on  the  carinal  side,  slopes 
towards  the  spur. 

Internal  Structure  of  the  Parietes,  Radii,  and  Basal  Cup. — The 
parietes  are  strongly  ribbed  internally ;  and  these  ribs  are  connected  by 
very  narrow,  less  prominent,  transverse,  slightly  branched  ridges,  giving 
a  reticulated  structure  to  the  inner  surface.  Between  several  of  the 
main  longitudinal  ribs,  in  the  lower  part  of  the  shell,  new  ribs  may  be 
seen  in  process  of  formation,  and  these  tend  to  convert  the  reticulated 
structure  into  a  double  row  of  minute  cells.  I  have  not  met  with  an 
exactly  similar  structure  in  any  other  cirripede ;  but  I  hnveno  doubt 
that  the  little  transverse  ridges  are  homologous  with  the  transverse  cal- 
careous septa  in  the  parietal  pores  of  many  Balani,  in  the  same  manner 
as  the  internal  longitudinal  ribs,  in  this  and  other  species  of  Acasta,  are 
liumologous  with  the  longitudinal  septa  forming  the  above  pores.  The 
edge  of  the  basal  cup  is  pectinated  with  teeth,  which  lock  into  the 
teeth  formed  by  the  ends  of  the  internal  parietal  ribs.  The  radii  are 
narrow,  and  have  smooth  edges.  The  alte  project  beyond  the  parietes 
to  a  remarkably  small  extent.  The  sheath  is  free,  or  hollow  beneath.  I 
have  already  described  the  almost  rudimentary  condition  of  the  carino- 
lateral  compartments  ;  this  is  best  exhibited  in  an  iuternal  view  of  the 
two  compartments,  as  given  in  PI.  9,  fig.  9  b. 

Animals  body  unknown  to  me  :  from  Mr.  Dana's  drawing  the  three 
posterior  pairs  of  cirri  seem  to  have  been  much  elongated :  and  the 
rami  of  the  first  pair,  a^  usual,  unequal  in  length. 

M.  Deshayes  has  given  an  indifferent  figure  and  imper- 
fect description  ot  Acasta  tubulosa  (Guerin,  Magasin  de 
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Zoologie,  1831,  Tab.  39;  and  Giierin,  Iconographie  du 
Begne  Animal,  Mollusques,  Tab.  38,  fig.  4,  but  here  by  a 
misprint  called  A.  8pinulosa);  it  is  utterly  impossible  to 
recognise  the  species  of  this  genus  from  such  materials. 


8.    Genu8 — Teteaclita.     PL  10,  11. 

Tetraclita.    Schumacher.    Essai  d'nn  Nouveaa  Syst.,  &c.,  1817. 
Ck)yiA.    Leaeh,    Journal  de  Physique,  torn.  85, 1817.* 
AsEMUS.    Banzam,    Memoire  di  StoriaNaturale,  1820.t 
PoLTTREMA.    De  Fenotac.    Diet.  Classique  d'Histoire  Naturelle, 

1822. 
Lepas.    Gmelin,    Systema  Natane,  1789. 
Balakus.    Bruffuiere,    Eneyclop.  Method.,  1789. 
—         Lamarck,    Aiiimaax  sans  Yert^bres,  1818. 

Compartments  four ^  sometimes  externally  calcified  together: 
parietes  permeated  by  pores  y  generally  forming  several  rofos. 
Basis  ^at,  irregular,  calcareous^  or  membranous, 

Ilab. — Throughout  the  tropical  and  wanner  temperate  seas. 

General  Appearance. — ^The  shell  is  conical,  more  or 
less  depressed,  and  very  rarely,  even  when  growing  in 
crowded  groups,  becomes  cylindrical  or  elongated.  The 
orifice  is  seldom  large,  generally  diamond-shaped  or  oval. 
The  colour  is  either  nearly  white  or  purple,  occasionally 
even  inky  black,  or  very  dark  green,  and  sometimes  of  a 
pale  pink  peach-blossom.  The  surface  is  sometimes  smooth, 
but  more  commonly  longitudinally  ribbed;  the  outer  lamina 
of  shell  is  very  often  wholly  corroded  away,  excepting  close  to 
the  basis,  leaving  the  solidly  upfilled  parietal  tubes  exposed : 
these  give  the  shell  a  striated  appearance,  or  they  af)pear 
like  flattened  tapering  points  adpressed  to  its  surface  (PI.  10, 

*  From  a  note  by  the  Editor,  it  a|)pear8  that  Schumacher's  essay  appeared 
before  tlie  number  of  the  Journal  containing  Leach's  paper,  so  that  Schumacher's 
name  must  be  adopted. 

f  I  have  not  seen  a  complete  copy  of  this  work,  and  give  the  title  from  a 
catalogue;  the  running  heading  of  the  part  containing  the  Cirripcdia,  ii 
**  Opuscoli  Scientifici." 
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fig.  1  £) :  Lamarck  attempted  to  express  this  appearance,  by 
using  the  specific  name  of  stalacti/erus.  The  colour  of  the 
shell  depends^  to  a  considerable  extent,  on  the  colour  of  the 
shelly  matter  in  these  exposed  parietal  tubes.  We  shall 
presently  see  that  the  corrosion  and  disintegration,  to  which 
some  of  the  species  are  so  liable,  plays  an  important  part 
during  their  growth.  The  radii  are  either  well  developed, 
as  in  most  of  the  species ;  or  they  are  entirely  absent,  as  in 
the  great  majority  of  specimens  of  T.porosa  and  serrata.  In 
many  individuals  of  T,  poroaa  and  purpurascens  not  only  are 
the  radii  absent,  but  the  four  compartments  are  calcified 
together  without  any  trace,  on  the  external  surface,  of  the 
sutures.  The  largest  specimen  which  I  have  seen  of  T. 
porosa,  which  is  the  largest  species,  was  two  inches  in  basal 
diameter,  and  nearly  one  inch  and  a  half  in  height. 

Scuta. — ^These  valves  are  sub-triangular,  and  either  lon- 
gitudinally or  transversely  elongated.  Externally,  the 
growth-ridges  are  moderately  prominent,  and  in  T.  costata 
and  ccertdeacens  they  are  crossed  by  longitudinal  strise. 
Along  the  occludent  margin,  the  inflected  extremity  of  each 
alternate  growth-ridge  is  generally  much  thickened, — a  set  of 
teeth  being  thus  formed,  by  which  the  two  valves  are  locked 
together.  In  T.  porosa,  this  character  is  variable,  for  some- 
times every  alternate  ridge,  and  sometimes  only  two  or 
three  ridges,  separated  from  each  other  by  several  growth- 
ridges,  are  thus  developed  into  teeth.  The  articular  ridge 
is  either  moderately  prominent,  or  is  extremely  prominent, 
as  in  T,  coerulescens ;  but  the  lower  edge  in  no  case  depends 
as  a  free,  hinge-like  style,  as  sometimes  in  Balanus.  The 
adductor  ridge  is  generally  well  developed  and  distinct 
from  the  articular  ridge :  in  T.purpurascens  it  is  very  blunt: 
in  T.  serrata  it  is  united  to  the  articular  ridge  half  way  up 
it,  thus  forming  a  deep  tubular  cavity  running  up  to  the 
apex  of  the  valve :  in  T.  coerulescens,  the  adductor  ridge  is 
very  short,  and  is  united  to,  or  almost  continuous  with,  the 
lower  end  of  the  articular  ridge,  a  small  sub-cyhndrical 
tubular  cavity  being  thus  formed.  Small  crests  exist  for 
the  attachment  of  the  rostral  and  lateral  depressor  muscles, 
in  most  of  the  species,  excepting  T,  purpurascens  and  coatatay 
in  which,  however,  more  especially  in  the  former,  there  are. 


GENUS    TKTRACLITA.  323 

instead  of  crests,  minute  pits  for  the  attachment.  These 
crests  vary  much  in  prominence  in  the  same  species. 

Terga. — ^These  valves  present  no  essential  differences 
from  those  of  Balanus ;  they  are  sometimes  beaked,  and  the 
beak  is  hollow  and  occupied  by  a  thread  of  corium,  as  in  that 
genus.  The  external  surface  of  the  valve  is  often  depressed 
in  the  line  of  the  spur,  but  there  is  never  a  longitudinal 
furrow  with  the  edges  folded  in,  as  in  Balanus.  Tlie  spur  is 
very  short  in  T,  purpurascena.  In  T.  radiata,  the  articular 
ridge  is  remarkably  prominent.  The  crests  for  the  depressor 
muscles  are  well  developed  in  all  the  species.  The  shape  of 
the  terga  is  variable  in  nearly  all  the  species,  and  greatly  so 
in  T,poro8a. 

Compartments. — Owing  to  there  being  only  four  compart- 
ments, the  lateral  pair  are  large ;  the  size  of  the  carina  rela- 
tively to  the  rostrum  varies,  according  as  its  aUe  have  been 
added  to  during  diametric  growth.  The  walls  are  very  thick, 
and  are  composed  of  numerous  tubes,  in  some  species  as 
many  as  fourteen  or  fifteen  rows  being  exposed  on  the  basal 
margin  (PL  10,  fig.  ly).  The  tubes  are  generally  angular, 
and  slightly  elongated  in  the  ray  of  the  circular  shell; 
sometimes  they  are  nearly  circular  and  small.  New  tubes 
are  formed  only  at  the  basal  edge  of  the  outer  lamina,  by  the 
bifurcation  of  the  septa  which  form  the  tubes.  In  very  young 
specimens  there  is  only  a  single  row  of  tubes ;  and  in  T.  rosea 
this  holds  good  throughout  life :  in  this  species  (fig.  3  d)  the 
tubes,  in  the  single  row,  are  large  and  quadrangular,  and  the 
outer  lamina  of  shell  is  strengthened  by  numerous,  small,  in- 
ternal, longitudinal  plates.  I  believe  the  branching  septa, 
which  separate  and  form  the  parietal  tubes,  correspond  with 
the  longitudinal  septa  in  the  more  simple  walls  of  Balanus. 
The  tubes  become  solidly  filled  up,  in  their  upper  parts, 
with  hard,  and  generally  coloured  shelly  matter.  The  degree 
to  which  they  are  filled  up  differs  in  the  different  species ; 
the  external  side  of  each  tube  is  always  first  thus  coated. 
The  thin  outer  lamina  of  shell,  in  several  of  the  species, 
commonly  disintegrates  and  disappears ;  the  upfiUed  parietal 
tubes  being  thus  exposed.  The  inner  lamina  of  the  walls  is 
generally  smooth,  but  in  T,  radiata  it  is  longitudinally  ribbed, 
as  in  most  species  of  Balanus.  The  sheath  is  generally  dark- 
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coloured ;  its  lower  edge  does  not  project  or  overhang  the 
inner  lamina,  as  is  usual  in  Balanus,  excepting  in  T.  serrata, 
and  in  some  few  varieties  of  T.  porosa. 

The  Badii,  when  developed,  are  either  narrow  or 
broad,  with  their  summits  either  oblique  or  extending  in 
a  straight  line  from  the  top  of  one  compartment  to  that 
of  another.  In  1\  serrata,  I  have  not  seen  a  single  speci- 
men with  the  radii  developed;  in  T. porosa,  they  are  very 
seldom  developed,  and  then,  apparently,  only  in  qiiite  young 
specimens,  in  which  they  are  narrow ;  in  T.  purpurascens, 
they  seem  to  be  about  as  often  developed  as  not,  and  when 
present  they  are  broad;  in  T.  costata,  coerulescene,  and 
radiata,  they  are  always  largely  developed.  In  some  spe- 
cimens of  the  species,  in  which  the  radii  are  not  developed, 
even  the  sutures  do  not  reach  the  external  surface ;  the  outer 
lamina  of  the  parietes  being  continuous  all  round,  so  that 
the  shell  seems  formed  of  a  single  piece.  Even  in  such 
specimens,  the  four  compartments,  viewed  from  within,  can 
be  seen  to  be  distinct ;  and  the  sutures  can  generally  be 
traced  across  the  whole  thickness  of  the  parietal  tubes ;  in 
this  latter  case,  when  the  sutures  are  broken  open,  the  radii 
are  seen  to  be  represented  (PL  1 0,  1  ^)  by  a  few  small 
sinuous  ridges.  Owing  to  the  disintegration  of  the  upper 
and  outer  part  of  the  shell,  and  the  consequent  exposure  of 
parts  of  the  sheath  and  alae,  the  radii  sometimes  appear  as  if 
developed,  when  such'  is  not  the  case.  With  respect  to  the 
internal  structure  of  the  radii,  they  are  formed,  in  T.  purpu- 
rascens  and  coatata,  of  tubes,  like  those  of  the  parietes,  and 
therefore  according  to  the  normal  plan ;  whilst  in  the  other 
species  they  are  formed  by  longitudinal  sinuous  ridges, 
sending  out  on  each  side  irregular  denticuli ;  and  the  inter- 
spaces between  the  ridges  are  filled  up  solidly  during  the 
growth  of  the  radii,  in  all  the  species,  except  in  T.  radiata,  in 
which  they  are  left  to  a  considerable  extent  open.  These  sinu- 
ous, ridges,  with  their  denticuli,  homologically  represent  the 
branching  septa  which  form  the  parietal  tubes.  The  edges  of 
the  ate  are  crenated  in  all  the  species,  except  in  T,  costata. 

Diawelric  growth. — When  first  examining  groups  of  T. 
porom^  in  none  of  which  the  radii  had  been  developed,  and 
in  which,  consequently,  the  shell  could  not  have  grown  in 
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diameter,  but  only  at  its  basal  margin,  I  was  at  first  unable  to 
comprehend^  how  the  upper  part  of  the  shell  and  the  orifice 
could  have  acquired  their  proper  projiortional  width.  The 
young  shell,  at  its  first  formation,  starts  with  an  orifice  so  small 
that  a  pin  could  hardly  be  inserted  in  it ;  and  this  in  many 
individuals  is  never  increased  in  diameter  by  the  diametric 
growth  of  the  shell ;  but  in  place  of  this,  as  the  conical  shell 
is  added  to  at  its  base,  the  whole  upper  part  disintegrates 
and  wears  away,  the  orifice  becoming  thus  enlarged.  We 
thus  see  that  the  corrosion  and  wearing  away  of  the  upper 
part  of  the  shell  is  a  necessary  element  in  its  growth.  The 
development  of  the  radii,  which  in  some  of  the  species,  as  in 
T.  purpurascens,  at  first  seems  to  be  quite  capricious,  really 
depends  upon  the  fact,  whether  the  specimens  have  been 
exposed  to  disintegration ;  for  I  have  almost  always  found 
that  when  the  outer  lamina  of  shell  has  been  well  preserved, 
the  radii  have  been  developed,  and  the  orifice  has  been  en- 
larged by  their  growth,  instead  of  by  the  wearing  down  of 
the  upper  part  of  the  conical  shell. 

Basis. — ^This  consists  of  a  very  thin,  flat,  though  irregular, 
translucent,  calcareous  plate,  which  towards  the  edges  is 
sometimes  membranous.  In  T.  purpurascens^  the  basis  is 
entirely  membranous.  When  a  portion  of  the  calcareous 
base  is  dissolved  in  acid,  a  tissue  is  left,  composed  of  several 
laminae,  to  which  numerous  bifurcating  cement-ducts  are 
attached :  even  before  dissolution,  these  delicate  bifurcating 
ducts  can  just  be  perceived  by  the  aid  of  a  simple  lens. 

Mouth, — ^The  several  organs  present  no  particular  cha- 
racters. There  are  generally  three  teeth  on  each  side  of  the 
notch  in  the  labrum.  The  palpi  usually  have  parallel  sides, 
but  are  club-shaped  in  T,  purpurascens  and  costata.  The 
mandibles  have  generally  four  teeth,  but  there  are  five  in 
jT.  vitiata,  and  only  three  in  T.  costata.  The  maxilla?  are 
notched.     The  outer  maxillae  are  bilobed  in  front. 

Cirri, — The  segments  of  the  three  posterior  pairs  usually 
support  only  three  pairs  of  main  spines,  but  there  are  four 
pairs  in  T.  vitiata  and  costata :  between  each  pair,  there  is 
either  a  tuft  of  fine  spines,  or  a  single  fine  spine.  The  rami 
of  the  first  cirrus  are  unequal  in  length.  In  the  third  cirrus, 
the  posterior  ramus  is  sometimes  much  elongated,  but  some- 
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times  both  rami  are  short  and  blunt.  Some  of  the  segments 
in  the  third  cimis  often  support  very  coarsely  and  doubly 
pectinated  spines.  Under  the  head  of  T,  porosa,  it  will  be 
seen  to  what  a  remarkable  degree  the  relative  numbers  of 
the  segments  in  the  several  cirri  vary,  even  in  specimens 
taken  out  of  the  same  cluster. 

The  BranchicB  are  well  developed  (at  least  in  T.poraaa 
and  costata),  as  a  large,  plicated,  tapering  fold,,  with  a  small 
second  fold  on  the  inner  side  at  the  base.  In  T.porosa  the 
stomach  is  destitute  of  Cdeca.  The  vesicida  semifudes  in 
this  same  species  are  large,  with  their  broad,  blunt  ends 
reflexed.  The  ovarian  tubes  surround  the  sack,  and  cover 
the  basal  plate. 

Distribution  and  Habitats, — This  genus  is  confined  to 
the  tropics,  and  to  the  warmer  parts  of  the  temperate  seas : 
in  the  southern  hemisphere,  it  ranges  south,  to  the  Cape  of 
Good  Hope  and  to  Van  Diemen's  Land:  in  the  northern 
hemisphere  it  does  not  appear  to  range  so  far;  I  do  not 
know  of  any  authentic  case  of  a  species  having  been  found 
in  the  Mediterranean,  or  on  the  shores  of  the  United  States, 
north  of  the  West  Indies.  Tetradita  porosa  is  found  round 
the  whole  world ;  T.  radiata,  also,  has  a  very  wide  range, 
inhabiting  the  West  Indies,  the  East  Indian  Archipelago, 
and  New  South  Wales.  This  latter  species,  as  well  as 
T.  coeridescens,  is  often  attached  to  the  bottoms  of  ships, 
adhering  to  Balanus  tintinnabtdum.  The  several  species 
live  attached  to  tidal  rocks,  to  littoral  shells,  or  to  massive 
corals.  I  have  met  with  two  instances,  in  the  West  Indies 
and  the  Philippine  Archipelago,  of  2\  porosa  adhering  to 
wood.  Tetradita  porosa  seems  to  feed  chiefly  on  crustaceans: 
the  number  and  the  size  of  the  amphipods,  isopods,  and 
entomostracans,  together  with  an  annelid,  in  the  stomachs  of 
some  specimens  from  South  America,  was  quite  surprising. 
As  many  as  five  species  occur  in  the  same  region,  in  the 
eastern  half  of  the  world ;  thus  on  the  shores  of  New  South 
Wales,  we  have  T,  porosa,  vitiata,  radiata,  purpurascens^ 
and  rosea ;  in  the  Philippine  Archipelago,  we  have  T.porosa, 
vitiafa,  costata,  and  ccerulescens. 

I  have  not  seen  any  species  of  this  genus  fossil. 

Variation. — The  species  vary  in  shape  nearly,  but  not 
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quite  as  much  as  in  Balaniis,  for  we  very  rarely  here  see 
cylindrical  varieties;  but  in  the  same  species,  we  have 
extremely  depressed,  steeply  conical,  and  convex  forms; 
the  orifice  varies  in  relative  size ;  the  state  of  the  surface, 
whether  ribbed  or  smooth,  whether  well  preserved  or  cor* 
loded,  the  upfilled  parietal  tubes  being  thus  exposed,  varies 
more  than  in  fialanus.  The  colour  also  varies ;  specimens  of 
T.poroaa  (PI.  10,  fig.  1  flf  to  1/)  being  dark  purple,  or  even 
inky  black,  white,  pale  pinkish-purple,  and  green :  as  far  as 
I  have  seen,  the  pinkish  varieties  of  T,poro8a  are  confined  to 
the  eastern  half  of  the  world.  Even  the  ridges  and  crests  on 
the  under  side  of  the  scutum  vary  in  some  degree ;  and  the 
tergum  in  T.  porosa  varies  considerably,  and  in  some  of  the 
other  species,  slightly,  in  general  shape :  I  believe  that  the 
tergum  becomes  narrow  and  elongated,  when  the  shell  is 
steeply  conical,  with  the  orifice  of  small  diameter.  After 
having  spent  several  days  in  disarticulating  and  closely  ex- 
amining the  many  specimens  of  T.poroaa  in  my  possession, 
I  concluded  that  its  varieties  formed  at  least  four  species, 
these  being  in  external  appearance  extremely  distinct ;  but 
ultimately  the  many  intermediate  forms  compelled  me  to 
unite  all  into  a  single  species.  Again,  I  may  instance  the 
conical,  ribbed  variety  6i  T,  purpurascens  (PI.  11,  fig.  1  b), 
with  the  outer  lamina  of  the  shell  preserved  and  with  the 
radii  widely  developed,  as  having  not  the  smallest  resem- 
blance to  the  other  common  depressed  variety  (fig.  1  a), 
having  a  granulated  surface,  produced  by  the  exposed  tips  of 
the  upfilled  parietal  tubes,  and  without  a  trace  of  the  radii 
or  even  of  the  sutures ;  I  may  add  that,  according  to  the 
characters  used  by  some  authors,  these  two  varieties  would 
be  classed  in  two  separate  genera. 

To  distinguish  the  species  of  this  genus,  the  chief  reliance 
must  be  placed  (as  in  the  case  of  most  other  sessile  cirri- 
pedes)  on  the  general  outline  of  the  opercular  valves,  and 
on  the  ridges  and  crests  on  their  unpler  sides :  the  internal 
structure,  however,  of  the  radii,  and  in  a  lesser  degree  of 
the  parietes,  must  not  be  overlooked.  I  have  not  found  the 
parts  of  the  mouth,  or  the  differences  in  the  cirri,  of  much 
service;  and  it  will  be  shown  under  T.  porosa,  that  the 
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relative  numbers  of  the  segments  in  the  several  cirri,  and 
even  their  shape,  is  extraordinarily  variable. 

Affinities. — All  the  species  are  pretty  closely  aHied,  and 
there  is  no  ground  for  making  any  sectional  division  of  the 
eight  species,  more  especially  not  on  the  ground  whether  or 
no  the  radii  are  developed.  Tetraclita  purpurascenSy  taking 
into  account  all  the  characters,  including  the  animal's 
body,  is  perhaps  the  most  distinct  species  in  the  genus,  but 
it  is  closely  allied  to  T.  cosiata.  In  the  well-marked 
character  of  the  parietes  being  formed  of  a  single  row  of 
large  tubes,  T.  rosea  differs  from  all  the  other  species.  The 
genus  is  closely  allied  to  Balanus;  I  can  point  out  no 
difference  in  the  animal's  body,  nor  any  constant  difference 
in  the  opercular  valves.  The  ridges  and  crests  on  the  under 
sides  of  the  scuta  are  more  prominent  in  Tetraclita ;  and 
all  the  species,  excepting  two,  have  crests  (though  sometimes 
very  slight)  for  the  attachment  of  the  rostral  depressor 
muscle,  and  these  occur  only  in  two  species  of  Balanus : 
crests,  also,  for  the  attachment  of  the  lateral  depressor 
muscle  are  common  in  Tetraclita,  but  rare  in  Balanus.  The 
main  character,  however,  of  the  genus,  as  compared  with 
Balanus,  is  derived  from  the  existence  of  only  foiu*  compart- 
ments, and  in  a  lesser  degree  from  the  several  rows  of 
parietal  pores;  but,  as  just  stated,  T.  rosea  has  only  a  single 
row,  and,  on  the  other  hand,  in  Balanus  crenatus,  there  is 
a  slight  tendency  exhibited,  in  the  dividing  of  the  longi- 
tudinal septa  near  the  outer  lamina,  to  form  a  second  row  of 
parietal  pores;  and  in  5.  cariosus,  moreover,  we  actually 
have  two  or  three  rows  of  irregular  and  very  short  pores. 
The  thin,  yet  solid  calcareous  basis  which  occurs  in  all  the 
species  of  Tetraclita,  excepting  T.  purpurascens,  resembles 
the  basis  in  Balanm  Jloscidus  and  imperator,  but  I  suspect 
that  the  structure  of  the  cement-ducts  is  different  in  the 
two  genera. 
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1.  Tetraclita  POROSA.     PI.  10,  fig.  1  a — ^1  m. 

Lbpas  pokosa.    GmeltH,    Syst.  Natane,  1789.* 

Balanus  squamosus.  Bruguihe,  Encjciop.  Method.,  1789,  PI.  165, 

fig.  9, 10. 
Lepab  FUNG1TE8.    Spengler.    Skrivter  af  Naturhist.  Selskabet,  1  B., 

1790. 
—     POKOSA.     WoocTt  General  Conchology,  PI.  9,  fig.  4, 1815. 
Tetraclita  squamulosa.    Sehumaeher,    Essai  d'un  Noaveau  Sjst., 

&c.,  1817. 
Balanus  stalactipebus.  Lamarck.  Animaux  sans  Yertebres,  1818. 

—  —  Chenu.    Illust.  Concli.,  PI.  4,  fig.  6,  7. 

AsEMUS  POB08U8.    Roniani.    Memoire  di  Storia  Natorale,  Tab.  3, 

fig.  32—35. 
€k>NiA  P0B08A.     Sotfferby.     Genera  of  B«cent  and  Fossil  Shells, 

Plate,  1823. 
—         —  Leack,    (sine  descript.)   Encjdop.  Brit.  Supple- 

ment, YoL  3, 1824,  Tab.  57. 

Sadii  rarely  present,  when  present  narrow;  even  the 
sutures  often  absent:  shell  steeply  conical,  with  the  surface 
generally  corroded,  and  having  a  stalactiferous  appearance. 

Far.  (1)  commanis  (PI.  10,  fig.  1  a):  outer  lamina  of  shell  almost 
wholly  removed;  the  portion  preserved,  as  well  as  the  exposed  parietal 
tubes,  gray,  or  pale  dirty  brown,  or  dull  purple. 

Far,  (2)  nigrescens  (PI.  10,  fig.  1  c)  :  outer  lamina  of  shell  almost 
wholly  removed;  the  portion  preserved,  and  the  exposed  parietal  tubes, 
very  dnrk  purple  or  inky  black. 

Far.  (3)  yiridis:  outer  lamina  of  shell  almost  wholly  removed;  the 
portion  preserved,  and  the  exposed  parietal  tubes,  green  ;  under  surface 
of  opercular  valves  clouded  green. 

Far.  (4)  rubescens  (PI.  10,  fig.  1  b) :  outer  lamina  of  shell  almost 
wholly  removed;  the  portion  preserved,  and  the  exposed  parietal  tubes, 
pale  reddish-purple,  or  peach-blossom  purple  y  under  surfaces  of  oper- 
cular valves  often  reddish  purple ;  terga  often  rather  narrow,  with  the 
spur  somewhat  pointed,  and  with  the  basal  margin  on  the  carinal  side 
sloping,  or  not  making  an  angle  with  the  spur. 

*  As  Gmelin  and  Brugui^re  published  the  same  year,  1  do  not  know  which 
comes  first,  but  1  have  adopted  the  best  known  name.  Most  authors  giye, 
amongst  their  references,  Uiiemnitz,  yoI.  8,  Tab.  98,  fig.  836,  837,  but  the 
accompanying  description  is  more  ap})licablu  to  T.  terrata  of  this  work  than  to 
T,  porosa ;  without  a  figure  or  descnption,  however,  of  the  under  side  of  the 
scutum  it  is  impossible  to  decide.  Several  authors,  also,  give  Lepas  eariosa  of 
Pallas,  as  a  synonym ;  this,  however,  is  the  Balanus  cariosus  of  this  work. 
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Far.  (ii)  elegans  (PI.  II),  fig,  1  d) :  outer  lamina  preterreit,  eaeept- 
ing  sometiiaet  near  the  tummit  nf  the  akelli  white,  tinged  with  yellomith 
brown  from  the  epidermis;  tarfart  strongly  rihbed  longiludinally ; 
orifice  rather  araall ;  sheath  reddish-purple;  terga  narrow,  mith  the 
batal  margin  sloping  as  in  ear.  rubctcuni. 

Far.  (C)  eoramuma  (young)  (PI.  10,  fig.  !  c) :  radii  deeeloped.  eery 
narrow;  onter  lamina  of  shell  preserved,  gray  or  dull  purple ;  tarfaee 
slightly  ribbed  longitudinally. 

Far.  (7)  patelUria  (P).  10,  fig.  1/)  :  radii  dtneloped.  eery  narrow, 
lohite  ;  outer  lamina  of  shell  preserved,  t/enerally  reddiah-purjile;  steeply 
eottieal,  with  the  orijiee  extremely  small ;  surface  smooth,  u<ith  Itmgi- 
tudinal  white  ribs.  Terga  very  narrow,  with  tkt  spur  sharply  pointed, 
and  with  the  basal  margin  on  (he  earinal  side  sloping  tuwiirtls  it,  or 
not  making  an  angle  with  H.  Seata,  with  the  adductor  ridge  eery 
prominent.     Attached  to  it  ship's  bottom. 

Ilab. — ^Wcst  Indies,  Braiil,  West  Colombia,  Pauams,  Galapagos  Archipelago, 

Califurnin,  Pliiiippiuc  Arcliipeb^,  Cliiiia,  Eiut  const  of  A.ustralia,  Rca  8m; 
gcnfTall;  attached  l<i  tida!  rocka,  aometimes  to  shells,  sometimes  to  WDodcn 
posts.    Very  commou. 

General  Appearance. — This,  the  videst-diBtributcd  and  much  the 
comraoiiest  epecies  of  the  genua,  varitis  greatly  iu  external  appenrtuce. 
The  usual  shape  is  atceply  couicsl,  but  some  individuals  are  much 
depressed.  Id  the  cotamon  Tarieties  the  outer  lamina  of  shell  haa 
been  removed  even  close  to  the  hoaal  edge ;  the  upDUed  parietKl  tubes 
being  thus  exposed  (fig.  1  b),  as  flattened  adpressed  points.  These 
poinia  are  lai^est  in  large  specimens,  but  the;  vary  somewhat  in  eiie 
in  specimena  of  equal  growth.  When  the  outer  surface  is  preserved, 
it  is  generally  ribbed  longitudinally,  but  is  soraetimea  quite  smooth. 
The  most  general  colour  is  dirty  gray  or  dark  purple ;  but  many  spe- 
cimens are  pale  pinkish-purple,  owing  to  the  exposure  of  the  parietal 
tubes  upfiUed  with  thelly  matter  of  ihts  tint :  there  arc  also,  as  given 
under  the  characters  of  the  vars.,  black,  while  and  green  varietiea.  The 
aheath  ia  always  tinted  by  the  prevailing  colour.  The  radii  are  rarely 
developed,  but  generally  the  four  auturca  are  distinct ;  sometimea  theae 
are  externally  quite  obliterated,  the  shell,  ns  nccn  from  the  outside, 
consisting  of  a  single  piece  like  a  patella  or  fiasurella.  When  the  radii 
are  developed  they  are  very  narrow,  with  their  upper  edges  oblique; 
their  development  eeema  always  coincident  with  the  more  or  leas 
perfect  preservation  of  the  ahell,  and  their  function  is  to  enlarge  the 
orifice :  the  enlargement  being  usually  effected  hy  the  disintegration  and 
removal  of  the  whole  upper  part  of  ibe  coaical  shell.  The  size  of  the 
orifice  varies  considerably ;  in  the  seventh  variety  it  was  extraordinarily 
Buiall:  in  outline  it  varies  from  oval  to  rounded  triiconal  or  rliomboidai ; 
in  some  specimens,  with  the  radii  well  developed,  it  was  rounded  pen- 
tagonal. 

Siie. — Tetraclita  porosa  ia  the  largest  species  of  the  genus  ;  I  have 
seen  specimens  aiisched  to  a  large  pebble  of  granite  in  the  British 
Muaeuro.  which  measured  two  inches  in  basal  diameter,  and  nearly  one 
inch  and  a  half  iu  height. 
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Seuia :  these  are  tub-triaDgular  and  generally  a  little  elongated,  bnt 
they  vary  slightly  in  relative  breadth  (fig.  lit  It),  uad  likewise  in  the 
degree  to  which  the  basi-tergal  angle  is  rounded  off.  The  under  surface 
is  clouded  with  dull  or  pinkish-purple,  or  with  green,  or  is  nearly  white. 
The  articular  ridge  is  not  prominent,  and  the  articular  furrow  is  narrow* 
The  adductor  ridge  is  prominent,  and  runs  upwards  for  some  distance 
close  and  parallel  to  the  articular  ridge ;  and  sometimes  it  extends 
nearly  or  quite  up  to  the  apex  of  the  valve ;  in  one  single  specimen 
the  adductor  ridge  had  an  abraded  appearance,  and  was  very  little 
developed.  Tbe  crests  for  the  rostral  and  lateral  depressores  are  sharp 
and  distinct.  Along  the  ocdudent  margin,  the  ends  generally  of  the 
alternate  lines  of  growth  are  enlarged  into  knobs,  serving  to  lock  the 
two  valves  together ;  but  in  many  specimens  only  two  or  three  knobs, 
at  intervals  of  several  lines  of  growth  (fig.  1  6),  are  developed. 

Terga  :  when  the  upper  end  of  the  valve  is  not  corroded,  there  is  a 
distinct  beak,  hollow  within  for  a  thread  of  corium.  The  scutal 
margin  is  not  much  inflected,  and  the  articular  ridge  not  very  pro- 
minent. The  spur  is  placed  quite  close  to  the  basi-scutal  angle  of  the 
valve,  so  that  there  is  no  basal  margin  on  that  side  of  the  valve.  Te 
width  of  the  valve  and  of  the  spur,  and  the  acumi nation  of  the  ex- 
tremity of  the  latter,  varies  in  a  remarkable  manner.  In  the  broad 
and  commonest  variety  (fig.  1  k),  the  basal  margin  of  the  valve  form 
an  angle  of  about  130*^  wiUi  the  carinal  side  of  the  spur,  and  the  basal 
end  of  the  spur  is  broad  and  truncated.'  In  the  less  common  and 
narrow  variety  (1  m),  the  basal  margin  in  some  extreme  cases  forms 
very  nearly  a  straight  line  with  the  carinal  side  of  the  spur ;  and  the 
spur  itself  is  bluntly  pointed :  in  var.  7  it  is  sharply  pointed. 

Siructure  of  the  parietes  and  radii. — In  all  cases  the  four  suturea 
are  quite  distinct,  from  top  to  bottom,  on  the  internal  lamina  of  the 
shell,  and  generally  they  run  through  the  whole  thickness  of  the  walls, 
and  are  visible  externally.  Often  they  do  not  quite  reach  the  outer 
lamina,  and  then  the  shell  externally  consists  of  a  single  piece,  like  a 
patella.  Sometimes  the  sutures  can  be  traced  running  through  the 
parietal  tubes  only  for  a  short  distance  from  the  internal  surface ;  where 
they  cease,  the  two  walls  of  the  suture  become  fused  together.  .  When 
a  perfect  suture  is  spUt  open,  the  radius  is  represented  (fio;.  1  A)  by  a 
few  narrow,  sinuous  ridges,  sending  out  on  each  side  little  branches  or 
denticuli ;  these  are  received  into  corresponding  furrows  in  the  opposed 
compartment.  These  ridges  run  nearly  parallel  to  each  other,  and  some- 
what obhquely,  from  the  outer  lamina  of  the  shell  to  the  basis.  When 
the  radii  are  developed,  their  edges  are  similarly  formed,  by  sinuous 
denticuUted  ridges,  with  the  interspaces  between  them  filled  up  solidly. 
The  alse  are  but  little  prominent. 

The  mouth  does  not  deviate  from  the  generic  type.  The  cirri  are 
remarkable  from  the  variability  in  the  aevend  pairs  of  the  relative  num- 
bers of  their  segments,  as  shown  in  the  following  table.  The  segmfnta 
do  not  correspond  even  on  opposite  sides  of  the  same  individual,  as  may 
be  seen  in  the  two  lower  lines  of  the  table.  I  believe  that  variability 
to  this  degree  is  very  uncommon  in  other  cirripedes,  though,  as  stated 
in  the  Introduction,  the  number  of  the  segments  always  increases  with 
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the  gravtb  of  the  indiridual.  The  tenninal  e^menU  in  the  louger 
rami  of  both  the  first  aud  third  cirrus  are  auteuniformed,  —  beiuK 
eloDgnted,  and  of  a  different  iihajie,  witli  fewer  bristles,  compared  with 
the  Itaaal  segtneuts  of  the  same  cirri.  It  is  apparently  these  terminal 
aegmenta  which  are  particolarly  liable  to  f  ary  in  number.  In  both  rami 
of  the  third  cirrus,  some  of  the  seginenta,  from  the  sixth  to  the  elevenlli 
inclusive,  (counting  from  the  bottom),  more  especially  the  eighth,  ninth, 
and  tenth,  carry  a  few  spines  coarsely  and  doubly  pectinated  ;  but  ta 
eome  of  the  adjoining  segments  carry  spines  which  may  be  called 
doubly  serrated,  it  is  not  easy  to  draw  an  exact  line  of  demarcation. 
Sometime*,  though  rarely,  a  few  of  the  nearly  terminal  segments  in  the 
second  cirrus  are  furnished  with  aimilar,  doubly  pectinated  spiuea. 

Numbers  of  the  tegmenta  in  the  rami  of  the  Cirri,  in  differetd 
tpeeimene. 
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Varietitt. — Under  the  generic  description,  I  have  stated  that  after 
having  spent  some  time  in  examining  a  very  large  suite  of  specimens  of 
^T.porota,  I  concluded  that  at  least  four  of  the  varieties  were  true  species. 
It  BO  happened  that  all  the  specimens  which  I  first  examined  of  the  var. 
(4)  rubeteena,  had  the  narrow  eloping  terga,  and  scuta  with  only  two 
or  three  great  teeth  on  their  occludent  margins  ;  but  ultimately,  in  a 
group  thus  characterised,  I  found  one  or  two  individunls  with  terga 
precisely  of  the  shnpe  of  those  in  var.  ( 1 )  eommunis.  Again,  in  a  group 
of  dull  purple  specimens  of  var.  communis,  a  few  had  the  narrow 
sloping  terga,  and  scuta  with  teeth  on  their  occludent  margins,  inter- 
mediate in  siie  and  number  between  the  Tarleties  with  only  one  or  two 
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great  teeth,  and  those  with  every  alternate  growth-ridge  enlarged  into 
a  tooth.     Hence  var.  rubescens  completely  broke  down  as  a  species. 

With  respect  to  var,  (5)  elegans  (a  M.S.  specific  name  of  Leach)  I 
inferred  at  first,  from  external  appearance  alone,  that  it  was  distinct ; 
the  outer  lamina  of  the  shell  apd  even  the  epidermis  is  preserved ;  the 
surface  is  strongly  ribbed,  and  the  whole  shell,  excepting  the  sheath, 
is  nearly  white ;  the  terga  are  narrow,  with  a  sloping  basal  margin  as 
in  var.  (4)  rubescens.  Whole  groups  of  specimens  are  thus  charac- 
terised. But  as  var.  communis  is  often  white,  and  as  the  surface,  when 
the  outer  lamina  is  preserved,  is  generally,  as  we  shall  presently  see, 
ribbed  longitudinally,  the  differences  in  var.  elegana  are  quite  un- 
important. 

The  (6th)  oar.  differs  from  var.  communis  only  in  the  narrow  radii 
having  been  developed,  and  consequently  in  the  orifice  being  penta- 
gonal, and  in  the  outer,  longitudinally  ribbed  lamina  of  the  shell  having 
been  preserved.  In  the  same  group  of  specimens,  I  have  seen  every 
intermediate  stage  between  this  and  the  common  form.  It  must  not, 
however,  he  supposed  that  the  young  of  var.  communis  always  pass 
through  these  stages,  for  such  is  not  the  case.  In  the  genus  Baianus 
it  has  been  seen,  how  capricious  in  some  species  is  the  development  of 
the  radii. 

Of  the  other  varieties,  enumerated  at  the  beginning,  no  further  men- 
tion is  required,  excepting  with  respect  to  var.  (7),  the  most  singular 
of  all.  I  have  seen  only  three  specimens,  sent  to  me  by  Dr.  Aug. 
Gould,  of  Boston,  United  States,  and  these  from  the  appearance  of 
their  bases  I  have  no  doubt  had  been  attached  to  a  ship, — the  only  in- 
stance which  I  have  met  with,  in  the  present  species.  The  shell  is 
steeply  conical,  with  the  orifice  so  small  as  to  be  reduced  to  a  mere 
pore;  the  radii  are  extremely  narrow  and  white;  the  shell  is  thin, 
with  the  surface  smooth,  but  ribbed  longitudinally  and  regularly ;  the 
outer  lamina  of  the  shell  and  the  epidermis  are  perfectly  preserved;  the 
upper  part  of  the  shell  is  reddish  purple,  which  dies  away  towards  the 
base  :  careful  examination  of  the  apex  shows  that  at  the  first  growth 
the  young  shell  was  blneish-green.  The  terga  are  narrow,  with  a 
sloping  basal  margin,  as  in  var.  rubescens,  but  with  the  point  of  the 
spur  sharper.  I  have  formerly  remarked  that  the  shape  of  the  terga 
seems  influenced  by  the  size  of  the  orifice.  The  lower  edge  of  the  sheath 
depends  freely :  I  have  seen  no  other  instance  of  this  latter  structure, 
so  common,  but  so  variable,  in  Baianus,  in  the  present  species,  except 
to  a  partial  extent  in  one  distorted  specimen,  in  Mr.  Stutchbury's  col- 
lection, adhering  to  Baianus  tintinnabulum,  and  probably  taken  from 
a  ship*s  bottom.  I  may  add  that  this  distorted  specimen  was  remark- 
able from  its  radii  being  wider  than  in  any  other  instance, — from  its 
smooth  nncoloured  surface  without  longitudinal  ribs, — and  from  the 
perfect  preservation  of  the  epidermis  over  its  entire  surface.  Although 
Dr.  Gould's  specimens,  in  external  aspect,  are  absolutely  and  entirely 
different  from  the  common  varieties  oi  T.porosa,  there  are  so  many 
intermediate  forms,  and  the  differences  are  so  little  important  that  I 
feel  no  hesitation  in  attributing  them  to  variation,  consequent  on  the 
individuals  having  been  exposed  to  unusual  conditions,  attached  to  the 
bottom  of  a  ship. 


2.   TKTaACLITA  SERRATA.      PI.  10,  fig.  2  a 2  (/. 

Shell  dark  greenish-gray,  xoith  narrow,  longiludinal,  serrated  1 
riba  .■  radii  absent  -■  scutum  with  the  addi/cfor  and  articular  I 
ridges  forming  a  cavity,  which  runs  up  to  the  apes  of  the  valve.  \ 

Hah.  —  Capo  of  Good  Hope  ;  Algoa  Bayi  attached  to 
Potolln!;  Mua.  Brit.,  Caming,  nnd  Stutcliburj." 

General  Ajipearunee. — Colour  dark   greenish    grny ;    form  steeply  1 

conital;  surface  covered,  especially  in  tbe  lower  half  of  the  ab ell,  by  | 

niimerouB,  dhittow,  aharp,  longitudinal  ridges,  but  Hlighlly  prominent,  [ 

and  ierrated  or  tranaversely  divided  iulo  small  teeth :  when  the  shell  ' 

halt  been  much  disintegrated,  the  upper  part  of  the  surface  consials  of  | 

the  exposed,  smooth,  rather  large,  upflUed  parietal  tubes.     I  hare  seen  ' 

no  JDstaucc   of  the   development    of  the  radii ;  sometimes   even  the  ' 
Butures  are  with  great  difflcully  distinguisbable,  tiiough  I  believe  they 

always  reach  tbe  outer  surface ;  sometimes  the  sutures  are  vfide  from  ' 
the  disintegration  of  the  edges  of  tbe  compartments.     Orifice  rounded 

Scuta.— The  scuta  and  carinal  half  of  the  tergB  are  blueisb -green. 
In  the  scuta  neither  the  articular  ridge  or  furrow  are  much  developed ; 
the  adductor  ridge  is  prominent,  and  is  united  to  the  articular  ridge, 
about  half  way  up  the  latter,  thus  forming  a  rather  large,  triangular 
cavity,  vbich  runa  up  to  the  apex  of  tbe  valve. 

Tbe  Terga  are  beaked.  The  spur,  measured  ticross  the  upper  part, 
is  half  as  wide  ea  the  valve;  it  is  bluntly  pointed  ;  it  is  placed  quite 
close  to  the  basi-scutal  augle  of  the  valve,  so  that  there  is  no  basal 
margin  on  that  side;  it  curves  towards  the  scutum,  its  extremity  ex- 
tending beyond  the  basi'Scutal  angle. 

Stnictiire  o/Ihe  Shell  and  Jiadii.—'XUe  parietal  tubes  are  rather  large, 
especially  those  adjoining  tbe  inner  lamina  of  tbe  walls.  Tbe  shell 
is  of  singiilariy  little  specific  grnrity,  which  is  due  to  the  parietal  tnbea 
not  being  filled  up  with  shelly  matter  nearly  to  so  great  an  extent  ns  in 
the  other  species;  even  in  tbe  uppermost  part  tbe  tubes  are  not  aobdly 
filled  up,  only  tbeir  extemnl  sides  are  thickly  coated  with  greenish- 
black  sbell,  which  by  corrosion  becomes  grayish.  Tbe  radii,  na 
stated,  are  not  developed  :  the  shell  breaks  with  singular  facility  along 
the  sutures,  and  the  radii  are  then  seen  to  be  most  feebly  represented 

■  I  have  seen  three  separ.ite  lots  of  this  species  all  from  tbe  Cape  of  Good 
Hope;  one  lot.  was  collected  hjDr.  Krauss,  nt  Algoa  Bay,  and  I  stronriy 
suspect  b  tiie  BiK'cies  described  by  him  in  his  '  SudBfrikaniBclien  MoIInsken.  ia  ] 
Conia  porasa.  If  the  spedes,  figured  by  Chemnitz,  and  mentioned  in  a  ncM  • 
(p,33!t),aQder  I'./WMaibelhe  present  species,  the  specimens  probably  did  not  I 
oorne  from  Tranquebar,  on  which  point  Cliemniti  speaks  only  Ironi  memory.  ' 
have  seen  one  spccinien  ticketed  New  South  Wales,  it  is  j)o»iblc,  consiifering  \ 
the  ease  of  T.  mea,  that  this  may  be  correct,  but  I  should  like  to  iiave  further  ' 
ooalirDiatLOii  before  giving  it  as  a  habitat.  ' 
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bv  a  few  very  small  branching  ridges.  The  alse  have  their  edges 
plainly  crenated.     The  sheath  is  dark  green,  with  the  lower  edee  f^ree. 

The  Mouth  presents  no  particolar  characters.  With  regara  to  the 
Cirri,  I  am  doubtful  whether  any  confidence  can  be  placed  in  the 
numbers  of  the  segments  being  constant ;  but  I  may  state  that  the  second 
cirrus  contained  thirteen  and  sixteen  segments  in  its  two  rami ;  the 
third  cirrus  only  fourteen  in  both  rami ;  and  the  sixth  cirrus  twenty* 
six  segments  in  both  rami.  Whereas  in  every  specimen  of  T,  parosa, 
the  longer  ramus  of  the  third  cirrus  contained  more  segments  than 
either  ramus  of  the  second.  About  half  the  segments,  namely,  those 
in  the  middle  of  both  rami  of  the  third  cirrus,  are  furnished  with 
coarsely  and  doubly  pectinated  spines,  like  those  in  T,  porosa. 

Affinities. — Upon  the  whole,  tnis  species  is  more  nearly  allied  to  T* 
poro9a  than  to  any  other.  In  the  cavity  formed  by  the  union  of  the  ad- 
ductor and  articular  ridges,  it  is  aUied  to  T.  cceruleseens.  This  species 
differs  from  all,  in  its  little  specific  gravity,  consequent  on  the  parietal 
tubes  being  only  slightly  filled  up,  and  in  the  peculiarly  serrated, 
narrow,  approximate  ridges  on  the  external  surface  of  the  walls.  The 
character  derived  from  the  adductor  ridge,  just  alluded  to,  is  remark- 
able. In  the  shape  of  the  terga,  in  the  absence  of  radii,  and  in  the 
structure  of  the  body,  this  species  approaches  closely  to  T*  porosa* 


3.  Tktraclita  rosea.     PL  10,  fig.  ia — Zd. 

CoKiA  RosEik.*  Kratus.  (!)  Die  Sudafrikanischen  Mollnsken,  Tab.  6, 

fig.  28, 1848. 
Balanus  Cumingii.    Chenu,    Ulust.  Conch.,  Tab.  4,  ^g.  5. 

Shell  dirty  whiter  tinned  with  pink  ;  parietes  formed  by  a 
single  row  of  large  tubes :  radii  generally  narrow :  tergum 
with  the  spur  rather  short  and  broad. 

Eab. — New  South  Wales,  Moreton  Bay  in  lat.  27^  Port  Jackson,  and 
Twofold  Bay;  South  Africa,  Algoa  Bay.  Attached,  in  Australia,  to  littoral 
rocks  and  shells ;  often  associated  with  T.  mtrjnirascenSt  Chthamalus  antennatut, 
and  Catophragmttt  polymerus ;  Mus.  Brit.,  Cuming,  Krauss,  Darwin,  Stutchbury. 

General  Appearance, — Shell  steeply  conical,  often  rather  convex ; 
dirty  or  brownish  white,  feebly  tinted  with  pink ;  external  surface 
generally  much  disintegrated,  and  having  in  the  upper  part  a  pillared 
appearance,  owing  to  the  exposure  of  the  upfilled,  large,  square,  parietal 


♦  I  am  greatly  indebted  to  Professor  Krauss  for  having  sent  me,  for  exami- 
nation, the  unique  spcciujcn  collected  by  himself  in  Algoa  Bay.  There  can  be 
no(l5)ubt  of  the  identity  of  the  African  and  Australian  s|)ecimcns.  It  is  a  singular 
circumstance  that  the  sime  species  should  occur  in  these  two  distant  puices, 
and,  as  far  as  at  present  known,  not  in  the  intermediate,  more  tropical  coasts. 


tubes,  and,  in  the  lower  part,  a  etriated  (and  sametimea  BerrateiJ)  ap- 
pearance, from  the  exposure  of  the  parallel,  approximate  plates,  irtth 
which  the  outer  laniioa  of  the  shell  U  iiiternall;^  strengthened.  la 
only  B  few  young  Bpecimens,  the  whole  outer  lamina  of  the  shell  was 
well  preserved ;  and  in  these  the  surface  was  ?ery  smooth,  and  evea 
glossy,  giving  to  the  apecimeus  a.  Ciuite  different  aspect ;  eveo  in  partially 
corroded  Bpeciuiens,  the  lower  part  of  the  shell  soraetimen  ia  tjuitc 
smooth.  Generally,  the  radii  are  developed  ;  in  most  specimens  they 
tre  narrow,  but  sometimes  of  moderate  width ;  tlieir  summits  are 
oblique,  and  their  edges  often  notched  or  toothed.  The  recipient 
furrow,  in  each  opposed  corapsrtmcut,  is  of^n  almost  as  wide  at  the 
radius  itself,  and  is  equally  notched.  In  some  much  corroded  specimens 
there  were  no  radii.    Basal  diameterof  largest  specimen,  I'l  of  an  inch. 

Scula,  generally  thick,  sometiroes  very  thick,  with  the  esterusl  sur- 
face usually  much  corroded :  articular  furrow  rather  wide ;  articular 
ridge  not  very  prominent ;  adductor  ridge  prominent.  The  rostral 
depressor  muscle  is  attached  in  a  small  oblong  pit,  sometimes  including 
little  crests ;  and  the  lateral  depressor  muscle  is  attached  to  what  may 
be  described  either  as  three  or  four  parallel  furrows  or  crests. 

Terffa,  with  the  spar  placed  close  to  the  basi-scutal  angle,  so  that 
there  is  no  hasal  margin  oD  that  side ;  spur  short,  with  its  lower  end 
truncated  and  rounded  ;  broad,  even  exceeding,  when  measured  across 
the  upper  part,  half  the  width  of  the  valve.  Articular  furrow  wide. 
Apex  not  beaked. 

Structure  ofWalU  andRadii. — Tliis  species  differs  from  all  the  others 
of  the  genus  in  having  only  a  single  row  (^g.  'i  d)  of  perietal  tubes ;  these 
are  large,  quadrangular,  but  eJougated  in  the  ray  of  the  circle.  They  are 
not  tilled  up,  even  at  the  very  top  of  the  abell,  but  they  become  thickly 
lined  all  round  with  compact  shelly  matter.  Wlien  the  surface  of  the 
sheU  is  disintegrated,  these  upfilkd  tubes  greatly  nil'ect,  as  already 
staled,  the  external  appearance.  The  outer  lamina  near  the  basis  is 
internally  strengthened  by  longitudinal,  sharp,  approximate  ridges  or 
plates,  which,  also,  orteo  affect,  after  corrosion,  the  external  appearance. 
The  radii  have  their  sutural  edges  formed  by  a  set  of  narrow,  branching 
ridges  or  septa ;  the  ends  of  which,  seen  externally,  often  give  a 
notched  outline  to  this  edge;  the  recipient  furrows  in  the  opposed 
compartments  are  deep,  and  their  edges  likewise  are  ofieji  notched: 
the  iuterspaees  between  the  branching  ridges  arc  filled  up  solidly.  The 
alee  have  their  edges  coarsely  crenated.  The  lower  edge  ol'  the  sheath 
is  not  free. 

The  mouth  and  cirri  present  no  particular  characters :  the  third 
cirrus  has  both  its  rami  elongated,  with  the  terniinal  segment  tapering. 
In  the  three  posterior  pairs  of  cirri,  the  tufts  of  little  spines  between 
the  main  pairs  are  rather  large. 

Affinitiet. — This  species  has  no  particular  affinity  with  any  other. 
The  circumstance  of  there  being  only  a  single  row  of  parietal  tubes  is 
not  so  important  a  difference  as  might  nt  first  be  thought,  inasmuch  as 
in  the  other  species,  during  their  quite  early  youth,  the  walls  tre 
formed  of  only  a  single  row  of  tubes  or  pores. 
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4.  Tetraclita  purpurascens.     pi.  11,  fig.  1  a — 1  d. 

Lepas  purpurascens .♦     JFoocTs  General  Conchology,  p.  55,  PL  9, 

fig.  42,  1815. 
Balanus  PLiCATUS.     Lamarck.    Animaox  sans  Vertebras,  1818. 
—  —        ET  PUNCTURATUS.   Chenu.  lllust.  Conch.,  Tab.  4, 

fig.  3  et  12. 
CoxiA  DEPKESSA  (!)    /.  E.  Gray.    Appendix,  Dieffenbach's  Travels 

in  New  2^aland,  1843  (sine  descript.  vel 
figuru). 

Shell  depressed,  pale  purple  or  dirty  white,  with  the  sur- 
face longitudinally  ribbed,  or  corroded  and  granulated: 
radii  or  even  sutures  none,  or  radii  well  developed  and 
broad  J  with  their  summits  parallel  to  the  basis :  basis  mem- 
branous:  scutum  transversely  elongated:  tergum  small ,  mth 
the  spur  extremely  short  and  rounded, 

Z/ir^.— Sydney,  New  South  Wales ;  Flinder*s  Ijagoon,  Sir  C.  Hardy's  Island, 
Barrier  Reef;  king  George's  Sound,  Westcni  Australia;  Van  Diemen's  Land; 
New  Zealand,  adhering  to  Follicipfx  spinosus ;  Mus.  Brit.,  Cuming,  Stutchbury, 
Darwin,  &c.  China  (rj  attached  to  Follicipes  tnitelta,  Mus.  Brit,  and  Stutch- 
bury. Generally  attached  to  tidal  rocks,  sometimes  to  shells.  Very 
common. 

General  Appearance. — Shell  generally  much  depressed,  ia  a  few 
cases  rather  steeply  conical,  in  one  single  instance  cylindrical,  but  not 
much  elongated.  Colour,  when  alive,  pale,  but  fine  purple;  I  presume, 
judging  from  some  dryed  specimens,  sometimes  dirty  white.  The  state  of 
the  surface  varies  remarkably  :  about  half  the  specimens  (fig.  1  a)  which  I 
have  seen,  had  the  outer  lamina  of  shell  quite  removed,  and  the  surface 
granulated,  owing  to  the  projecting  and  exposed  tips  of  the  upfiUed  parietal 
tubes  ;  the  radii  are  not  developed,  and  often  even  there  is  no  trace  of  the 
four  sutures;  the  rather  large  orifice  is  somewhat  rounded,  and  the  two 
scuta,  with  their  surfaces  disintegrated,  have  their  middle  parts  deeply 
indenting  the  terga.  The  shell,  in  the  other  and  perhaps  more  common 
condition  (fig.  1  i),  has  the  outer  lamina  preserved,  and  is  longitudinally 
ribbed  with  generally  at  least  ?i\t  or  six  ribs  on  each  compartment : 
the  radii  are  here  very  wide,  and  extend  from  tip  to  tip  of  the  compart- 
ments, so  that  their  summits  are  parallel  to  the  basis ;  they  are  gene- 


*  The  descriptions  given  by  U  o<^)d  and  Lamarrk  are  fuller  and  more  accurate 
than  is  usual  in  the  c«ise  of  Ciiripedrs,  and  I  have  no  doubt  rcirarding  these 
two  names.  The  Copiia  deprrsm  of  Dr.  J.  K.  Gray  is,  as  1  know  from  having 
seen  the  original  specimens,  the  youn^r  of  this  same  species ;  the  name  is  unac- 
companied bv  any  description  or  tiirure. 
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rally  coTered  by  n  brownish  epidermis,  thickly  clotheil  with  little  | 
epinea ;  the  orifice  is  neatly  dinmonil-slinped ;  the  apicfs  of  the  oper-  ] 
culftr  Tnlves  meet  at  a  common  point:  these  cpecimcns  are  slmoat 
always  smaller  anil  younger  than  ihe  granulated  Hpecifoens.  Alto^ 
tber  the  specimens  in  tlii^  two  opposite  states  have,  in  their  external 
appenrsuce,  nothing  in  common,  and  no  one,  without  careful  examina- 
tion, would  ever  suspect  that  they  were  ^pecihcally  identical ;  this, 
howcTer,  was  proved  by  the  intermediate  forms,  and,  in  one  instance, 
tlirce  of  the  compartments  had  their  swrfaees  granulated,  and  were  en- 
tirely destitute  of  the  radii,  wliilst  the  fourth  by  some  chance  bad  been 
S reserved  from  corrosion,  wns  loDgitudinally  ribbed,  and  hnd  il«  epi- 
erm  is -covered  radius  fully  developed.  The  difference  id  the  appear- 
ance of  the  operculnr  valves,  iu  the  two  stRtee,  is  simjily  owing  to  the 
deKntdatioD  of  their  upper  parts  in  the  granulated  specimens. 

The  basal  diameter  of  the  largest  specimen  was  one  inch,  but  the 
height  only  '33  of  an  inch. 

Seuta,  transversely  elongnted,  so  tbnt  the  basal  margin  is  nearly 
twice  88  long  as  the  tergal  margin:  nrticninr  ridge  verj- little  prominent; 
articular  furrow  wide  but  shallow;  adductor  ridge  very  blunt,  slightly 
prominent,  aometimes  almost  absent,  almost  parallel  to  the  basal  mar- 
gin :  there  are  no  distinct  crests  for  the  ruKtral  or  Isteml  depressores 
mnscles,  but  some  small  irregular  pits  for  the  latter.  In  one  young 
specimen,  the  tinea  of  growth  were  crenated,  showing  a  tendency  in 
the  valve  lo  become  longitudinally  striated,  as  in  the  allied  T.  cottala. 
In  some  young  and  immature  specimens,  the  hasal  margin  was  deeply 

Terga,  small  in  area,  not  above  half  that  of  the  scuta:  spar  extremely 
short,  broad,  placed  close  to  the  basi-scuial  angle  of  the  valve,  so  that 
there  is  no  basal  margin  on  that  side  of  the  spur.  The  lower  end  and 
sides  of  the  spur  form  one  uniform  curve.  Articular  ridge  barely  deve- 
loped.    Crests  for  the  tergal  depressores  sharp  and  prominent. 

Stmeliirt  of  Ihe  Shell  and  Radii.—tha  walls  are  very  thick,  and  the 
parietal  tubes  small  and  numerous;  there  are  aometimes  from  twelve  to 
fifteen  rows  of  tubes  in  the  thickness  of  the  wall.  The  tubes  in  their 
whole  upper  part  are  61led  up  solidly  ;  and,  as  we  have  seen,  are  often 
exposed  by  disintegmtion.  In  very  young  specimens,  of  that  size  in 
which  in  /.  poroea  there  would  be  only  a  single  row  of  parietal  tubes, 
there  were  here  two  or  three  rows.  The  development  of  the  radii,  u 
we  have  seen,  is  very  capricious ;  the  sutures  even  sometimes  being 
lost.  The  radii,  when  developed,  are  broad,  square  on  the  summiti 
and  covered  by  brownish  hirsute  epidermis :  internally  they  are  formed 
of  tnbes  like  those  forming  the  parietes;  in  this  respect  differing  from  i 
all  the  species  except  the  following,  T.  eottala.  The  lubes  in  tlw  j 
radii  run  obliquely  down  towards  the  basis  ;  instead  of  in  a  transverae 
line,  directly  towards  the  opposite  compartment,  as  might  have  been  «- 
peeted  from  the  structure  of  the  rndii  in  Bnlnnus.  The  alie  have  their 
edges  finely  crenated.  The  sheath  in  all  the  specimens  which  1  have 
observed  is  colourless;  its  lower  edge  is  not  free.  The  corium  entering 
the  parietal  tubes,  and  lining  the  operculnr  valves,  the  mouth,  and  the 
anterior  cirri,  is  generally  of  an  extremely  dark  purple  colour.  I 
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The  Bans  is  entirely  membraDous,  in  which  respect  this  species 
differs  fVom  all  the  others  in  the  genus. 

Mtmth :  all  the  trophi  are  unusually  hairy  or  spinose.  The  labnim  is 
deeply  notched  and  apparently  destitute  of  teeth  on  the  crest.  Tlie 
palpi  are  club-shaped  or  enlarged  at  their  extremities.  The  mandibles 
have  the  fourth  tooth  rudimentary. 

In  the  Cirri,  the  second  and  Uiird  pairs  are  remarkably  short  and 
blunt.  In  one  specimen  the  two  rami  of  the  first  cirrus  had  respec- 
tiYcly  six  and  sixteen  segments ;  those  of  the  second,  six  and  seven ; 
those  of  the  third,  seven  and  seven ;  and  those  of  the  sixth  cirrus 
twenty  rather  elongated  segments,  with  a  small  tuft  of  spines  between 
each  main  pair  of  spines. 

Jffinitie9, — This  species  differs  from  all,  in  its  membranous  basis, 
and  in  its  transversely  elongated  scuta.  It  resembles  T,  costata,  and 
differs  from  aU  the  other  species,  in  its  radii  (when  developed)  being 
square  on  the  summit,  and  in  being  formed  of  tubes, — in  the  small- 
ness  and  number  of  the  parietal  tubes, — ^in  the  absence  of  crests 
on  the  under  side  of  the  scuta  for  the  rostral  and  lateral  depressor 
muscles, — in  the  shortness  and  rounded  form  of  the  spur  to  the  terga, 
— and,  lastly,  in  the  club-shaped  palpi  and  small  size  or  absence  of  the 
fourth  tooth  in  the  mandibles.  T, purpurascens  differs  from  T.  costata 
in  those  points,  namely,  in  its  membranous  basis  and  tranAversely  elon- 
gated scuta,  in  which  it  differs  from  all  the  other  species,  and,  moreover, 
in  its  scuta  not  being  plainly  striated  longitudinally,  in  having  more  riba 
on  the  external  surface  of  the  parietes  of  its  shell,  and  in  having  only 
three  pairs  of  main  spines  on  the  three  posterior  cirri. 


5.  Tetraclita  costata.     pi.  11,  fig.  2  a — 2  c. 

S/tell  depressed,  whitish ,  generally  with  ten  very  prominent 
longitudinal  ribs :  radii  broad,  with  their  summits  parallel  to 
the  basis :  basis  calcareous :  scutum  externally  striated  lon- 
gitudinally :  tergum  icith  the  spur  short  and  rounded. 

Hah. — Pliilippine  Archipelago,  Mus.  Cuming.  Attached  to  various  shells, 
witbin  the  tidal  limit. 

General  Appearance. — Shell  whitish,  probably  tinged,  when  alive, 
with  reddish-purple  ;  depressed  ;  surface  perfectly  preserved,  smooth, 
but  having  longitudinal  very  prominent  ribs,  almost  invariably  ten  in 
number ;  namely,  three  on  both  the  rostrum  and  carina,  and  two  on 
the  two  lateral  compartments,  with  ten  corresponding  projections 
round  the  basal  margin.  Orifice  passing  from  rounded-trigonal  to 
diamond-shaped.  The  radii  are  very  broad  and  square  at  the  summit, 
and  extend  from  tip  to  tip  of  the  compartments.  Basal  diamet^ 
largest  specimen  under  half  an  inch,  generally  from  *3  to  '4  i 
inch. 
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Scuta,  of  the  usaal  sab-trianp:ular  shape,  and  not  transYersely  elon- 
gated, as  in  T.  purpurascena.  External  surface  striated  longitudinally ; 
in  many  specimens  there  is  a  medial  depression,  or  a  row  of  very  small 
pits,  such  as  occur  on  the  scuta  of  Balanus  trigonva  and  ItevU,  The 
adductor  ridge  is  moderately  developed,  and  runs  nearly  parallel  to 
the  occludent  margin ;  there  are  no  crests  for  the  rostral  and  lateral 
depressor  muscles. 

Terga :  these  in  area  equal  two  thirds  of  the  scuta :  the  spur  is  short 
and  rounded,  and  placed  as  described  under  T,  purpurascens  ;  but  the 
articular  ridge  seems  to  be  more  prominent  than  in  that  species. 

Structure  of  the  Shell  and  Radii, — The  parietal  tubes  are  small,  and 
very  numerous,  as  in  T.  purpuraacena.  The  radii  are  wide,  square  on 
the  summits,  but  not  so  conspicuously  covered  by  hirsute  epidermis  as 
in  that  species.  Internally,  the  tubes  forming  the  radii  are  smaller, 
and  run  more  transversely  than  in  T.  purpuraacena,  that  is  in  the  normal 
course,  as  in  Balanus.  The  edges  of  the  alee  are  nearly  or  qaite 
smooth.  The  Baaia  is  as  distinctly  calcareous,  as  in  the  other  species 
of  the  genus. 

Mouth :  tbe  trophi  are  not  so  hairy  as  in  T,  purpuraacena ;  the 
labrum  seems  destitute  of  teeth ;  the  palpi  are  club-shaped  at  their 
ends ;  the  mandibles  have  only  three  teeth.  The  second  and  third 
cirri  are  not  so  short  and  blunt  relatively  to  the  others  as  in  T.  purpu- 
raacena. In  the  posterior  cirri,  the  elongated  segments  carry  four  main 
pairs  of  spines,  between  which  there  is  no  intermediate  tuft  of  fine 
spines. 

The  Affinitiea  of  this  species  have  been  fully  pointed  out  under  the 
last  and  closely  related  species.  In  external  appearance,  T,  coatata  can 
at  first  hardly  be  distinguished  from  those  young  and  pale-coloured 
varieties  of  T,  purpuraacena,  which  have  their  external  surface  not  cor- 
roded, and  their  radii  well  developed. 


6.  Tetraclita  viTiATA.     PL  11,  fig.  Sa — Se. 

Shell  white,  generally  tinged  in  the  upper  part  with  pink  ; 
surface  irregular :  parietal  tubes  very  irregular :  radii 
moderately  wide,  with  their  suimnits  oblique :  alee  with  very 
thick  crenated  sutural  edges :  tergum  icith  the  spur  not  joined 
to  the  basi-scutal  angle ;  spur  with  its  extremity  equably 
rounded. 

Hah, — Philippine  Archipelago;  Barrier  Reef,  (Raine's  Islet),  Australia; 
Mus.  Cumiiig  aud  Stutchbury.  Attached  to  massive  corals,  to  coral-rock,  to  a 
Tridacna,  and  to  Tetraclita  cctruUscens. 

General  Appearance. — Shell  conical,  moderately  steep :  white,  gene- 
rally with  a  tinge  of  pinkish-purple  in  the  upper  part,  owing  to  the 
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ezpoBore  of  the  tips  of  the  upfilled  parietal  tubes.  The  lower  part  of 
the  surface  is  generally  well  preserved,  and  is  formed  by  very  irregular, 
branching,  longitudinal,  slightly  prominent,  ridges.  Radii  of  moderate 
width,  with  their  summits  oblique.  Orifice  rather  large,  rounded 
trigonal. 

Scuta,  rather  narrow,  with  the  upper  part  acuminated :  the  external 
surface  generally  much  disintegrated,  and  marked  with  some  irregular 
blotches  of  dark  red.  Articular  ridge  not  prominent ;  articular  fur- 
row rather  deep:  adductor  ridge,  distinct  from  the  articular  ridge, 
pretty  well  developed,  as  are  the  crests  for  the  rostral  and  lateral 
depressor  muscles.  In  young  and  well  preserved  scuta,  there  is  an 
external,  medial,  hyaline  band,  corresponding  with  the  hollow  under  the 
adductor  ridge,  and  caused  by  the  thinness  of  the  valve  along  this  line. 

Terga :  externally,  the  carinal  half  is  longitudinally  and  very  feebly 
striated.  Internally,  the  articular  furrow  is  very  wide,  but  shallow,  and 
of  unusual  length,  owing  to  the  preservation  of  the  upper  part  of  the 
valve;  the  articular  ridge  is  not  prominent.  The  spur  does  not 
actually  join,  as  in  all  the  foregoing  species,  the  basi-scutal  angle, 
but  is  separated  from  it  by  a  short  piece  of  basal  margin ;  its  two 
sides  are  more  nearly  parallel  than  is  usual,  and  the  end  is  regu- 
larly rounded.  It  is  always  rather  narrow,  though  the  width  varies 
considerably  (fig.  3d,  3e).  It  extends  in  the  same  straight  line  with 
the  middle  of  the  articular  furrow.  The  terga,  though  not  possessing 
any  striking  characters,  differ  considerably  in  appearance  from  those 
of  the  other  species. 

Structure  of  the  Shell  and  Radii, — The  parietal  tubes  are  remarkable 
from  their  irregular  shapes,  and  unequal  sizes  (tig.  3  b), — hardly  two 
resembling  each  other.  Sometimes  a  single  elongated  tube  will  reach 
across  the  whole  thickness  of  the  walls.  The  septa  between  the  tubes  are 
rather  thick  and  rugged.  The  tubes  are  generally  darkly  coloured  from 
the  adhering  corium  ;  they  are  solidly  upfilled,  but  only  in  the  upper- 
most part,  by  dark  chocolate-red  shelly  matter.  The  radii  are  formed 
by  irregularly  branching  ridges,  with  the  interspaces  filled  up  solidly. 
The  square  edges  of  the  alse  are  much  thicker  than  in  any  other 
species,  and  are  furnished  with  transverse  ridges,  which  are  sometimes 
slightly  branched.  The  inner  lamina  of  the  walls  near  the  basis,  in 
most  of  the  specimens,  is  irregularly  and  longitudinally  ribbed,  the 
ribs  being  longitudinally  striated.  The  sheath  and  the  upper  part  of 
the  inner  lamina  of  the  parietes  are  clouded  with  chocolate-red. 

The  animal's  Mouth  and  Cirri  were  ill-preserved ;  but  I  was  able  to 
make  out  that  the  labrum  had  some  strong  teeth,  and  that  the  man- 
dibles were  furnished  with  five  teeth,  a  greater  number  than  in  any 
other  species.  The  palpi  had  parallel  sides  as  usual.  In  the  sixth 
cirrus,  the  segments  had  four  pairs  of  main  spines,  instead  of  the  usual 
number  of  three. 

Affinities, — This  species  does  not  appear  to  be  particularly  related  to 
any  other  one :  perhaps  it  is  rather  nearer  to  the  two  following  than 
to  the  foregoing  species.     The  irregular  parietal  tubes,  thick-edced 
alee,  form  of  terga,  five  teeth  to  the  mandibles,  and  four  {n 
to  the  segments  of  the  posterior  cirri,  are  its  chief  chaiaai 
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7.  TktEACLITA  CffiRULESCENS.      Pi.  11,  fig.  4o — 4(/. 


Spengler.     Sktirter  af  Selskabet,  1  Bind., 

Shell  leith  the  tipper  pari  tin^itd  greenish-Uue,  lon^- 
iudinalli/  ribbed:  radii  moderahly  wide,  with  their  summits 
oblique:  scuta/a  with  a  small  adductor  and  extremely 
prominent  articular  ridge,  united  together  and  so  forming  a 
S7naU  Sttb-ciflindrical  cavity :  tergwn  with  the  spur  not  joined 
to  the  basi-scutal  angle. 

Hob. — Pbilippine  Arcliipelogo,  utlocLcd  to  Bolaitai  tiulinmtltulaiu ;  aitnnhcd 
to  a  ship's  bottom,  auillo  Batanua  Im/iimaialHiii,  liotli  friim  the  PaciGo  Oocaa; 
attached  to  u  massive  coral,  and  associated  with  T.  vitia/a,  and  tbercfoTC  from 
the  tropical  eiuiteni  seas ;  Mus.  Srit.,  Cuniiiig,  Stutchbury. 

General  Jppearance. — Shell  conicid,  BometimeB  di^pressed ;  aiirface 
with  rather  broad,  aniaotb,  loDgitudiatd  ridges;  wliitish,  with  the  npper 
part  green ish-bl lie,  aoraetimeB  very  feebly  liuleU  with  pink;  radii  while, 
or  mottled  with  bliieish -green,  or  with  pink.  When  ihe  outer  Inmiiin 
of  shell  has  been  corroded,  the  upfiUed  parietal  tubes,  of  a  dull  bhieiah- 
gray  colour,  are  expoaed.  The  radii  are  moderately  wide,  with  their 
BumEnits  very  oblique.  In  baasi  diameter,  one  specinien  waa  I'U,  and 
another  lH  of  an  inch. 


Scuta,  estemally  furrowed  very  alightly  in  a  longitadinnl  dlrMtion, 
causing  the  lines  of  growth  to  become  a  little  sinQoua.  The  valve  is 
atrong  and  thick  ;  and  the  epidermis,  when  preserved,  ia  hirsute  with 
spinea.  The  articular  ridge  is  extraordinarily  prominent ;  it  projects,  as 
measured  from  the  external  aurf ace  of  the  valve,  to  an  amount  equalling 
half  the  width  of  the  valve  in  its  widest  part.  The  adductor  ridge  is 
very  abort,  end  ia  united  to  the  bottom  of  the  articular  ridge,  thus 
forming  a  email,  nearly  cylindrical  tube,  which  runs  up  to  near  the  apex 
of  the  valve.  The  inflected  occludent  margin  ia  broad  and  coarsely 
toothed.  The  crests  for  both  depressor  muscles  are  not  very  promi- 
nent. Wlien  the  acuta  and  lerga  are  articulated  together,  owing  to  the 
great  projection  of  the  articular  ridge  of  Ihe  scutum,  its  upper  part  ia 
separated  from  the  tergum  (fig.  J  4),  by  a  remarkably  wide  and  deep, 

"  The  longitudinally  folded  walls,  lis  described  by  Spengler,  the  blue  colour, 
the  habitat,  namely,  associated  with  S.  lintmaabBluKi  from  the  East  Indies, 
and  more  especially  the  expression  "  Valvnl^e  operculi  cardine  dcntato  laobilis," 
apparently  referring  to  the  highly  prominent  articular  ridge  of  the  scutoin, 
leave  little  doubt  on  my  mind  that  I  have  rightly  named  the  present  species. 
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fissure-like  hollow.    The  scutum,  in  some  distorted  specimens  from  a 
ship's  bottom,  was  narrow  in  proportion  to  its  ordinary  breadth. 

Terga. — These  are  large.  Externally,  there  is  a  broad,  longitudinal 
depression,  bounded  on  each  side  by  a  ridge.  The  carinal  half  is 
feebly  striated  longitudinally.  A  large  upper  portion  (fig.  4  h)  pro- 
jects freely,  and  stands,  when  the  two  valves  are  articulated  together^ 
above  the  apex  of  the  scutum,  but  does  not  form  a  beak  as  in  T. 
porosa.  Internally,  the  tergal  margin  is  widely  inflected;  the  arti- 
cular furrow  is  very  deep,  but  the  articular  ridge  is  not  prominent.  The 
spur  is  not  very  broad ;  it  is  separated  from  the  basi-scutal  angle  by  a 
small  space  of  basal  margin,  which  forms  a  straight  line  with  the  basal 
margin  on  the  opposite  side  of  the  spur.  The  end  of  the  spur  is  trun- 
cated, and  is  parallel  to  the  basal  margin. 

Structure  of  the  Shell  and  Radii, — The  walls  are  thick :  the  parietal 
tubes  are  rather  large  and  regular ;  they  become  solidly  filled  up  in  their 
upper  parts.  The  sutural  edges  of  the  radii  are  formed  by  unusually 
narrow,  sinuous  ridges,  sending  off  delicate  denticuli  on  each  side :  the 
interspaces  between  these  ridges  are  solidly  filled  up.  The  crenated 
edges  of  the  alse  are  rather  thick.  Neither  the  mouth  nor  the  cirri 
offer  any  noticeable  character ;  but  I  may  observe,  that,  in  the  mandi- 
bles, the  third  and  fourth  teeth  are  close  together ;  and  that,  in  the 
three  posterior  cirri,  the  tufts  of  small  spines  between  the  main  pairs 
are  small. 

Affinities. — This  species  is  very  distinct  from  the  others,  with  the 
exception  of  the  following  T,  radiata,  to  which  it  is  in  several  respects 
allied.  The  under  side  of  the  scutum,  with  its  great  articular  ridge, 
and  the  cylindrical  tube  formed  by  the  union  of  the  latter  with  the  short 
adductor  ridge,  affords  the  most  noticeable  character. 


8.  Tetraclita  radiata.     pi.  11,  fig.  5fl — bd. 

CoNiA  KADiATA.*     De  BlainciUe,      Diet.   Sc.   Nat.,   1816—1830, 

PL  164,  fig.  5,  5  a,  (sine  descript.) 
—      Lyonsii.      G.  B.  Sowerhi/,     Genera  of  Recent  and  Fossil 

Shells,  Plate,  1823,  (sine  descript.) 


*  The  synonymy  of  this  species  is  complicated.  De  Blainville  gives  no  des- 
cription under  the  article  Conia,  published  in  IS  18,  or  in  the  vol.  published  in 
1822 ;  but  1  believe,  from  the  figures  of  the  opercular  valves,  that  1  have  correctly 
identified  this  species  with  his  C.  radiata.  Mr.  Soworbv  gives  no  description  of 
C.  Lyomiiy  or  any  figure  of  the  opercular  valves,  but  his  drawing  of  the  shell 
is  much  better  than  de  Blainville's,  and  I  believe  it  is  the  same  species. 
Whether  de  Blainville's  or  Sowcrby's  plate  apj)cared  first  I  cannot  ascer- 
tain. In  the  second  edition  of  Lamarck,  Conia  radiata  of  Blainville  is  given 
as  a  synonym  to  Balaniu  radiatut  of  that  work ;  but  this  is  quite  erro- 
neous. 1  may  add  that  if  de  Blainville's  name  does  not  apply  to  the  present 
species,  it  must  to  T.  cceruleseem,  and  as  the  latter  is  the  older  name  it  will  bt 
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khell  while,  wilh  nuvinrous  approximate  longitudinal 
ribs  :  radii  broad,  with  their  summits  slightly  oblique,  inter- 
nalhf  porose:  terguw  with  the  articular  ridge  extraordt- 
narili/  prominent,  with  the  spar  not  joined  to  the  basi-scatai 
angle. 

Hab, — West  Indits,  ndlipring  to  Balantu  ebiirnetu  and  to  I^aa  aiuerifira.     j 
New  Saulb Wttles,a(llLeniigto  TftraelUa ponua.    Attached  ia Sflaiitu  Untbuux- 
bulam,   on  a  tiliip's  bnltom  from   Sumatra;   not  rarpl;  Allitclind    to  Balaimt    \ 
tinCinnabvUm  ou  aliips'  boltonis;  Mus.  Bril,,  Stutcliburj,  and  Cuniiug. 

Gfneral  Appearance. —  Shell  wbite,  rather  steeply  conical,  wilU 
uumerous,  npproximate,  rather  narrow,  loiigitudJiinl,  ruuuileil  ribs  on 
the  walls:  iu  a  specimen  half  an  inch  in  diameter,  there  were  from  eight 
to  twelve  ribs  on  each  comparlment.  The  outer  lamina  at  shell  seems 
dlways  well  preserved.  Orifice  rounded,  trigonal.  Radii  white, 
smooth,  broad,  with  their  summits  only  slightly  oblique,  I  have  seea 
one  specimen  1*2  in  bnsal  dinmctpr,  but  quarter  of  an  iovU  is  a 
commoQ  size,  and  very  young  specimens  arc  uimsually  frequent  In 
collections. 

Scuta  broad,  externally  tiot  striated  longitudiaally.  The  articular 
ridge  is  prominent,  and  the  furrow  deep,  but  not  in  so  great  a  degree 
as  in  T.  ecentletcem.  TheadJiietor  ridge  is  only  slightly  prominent;  it 
extends  upwards  ooly  a  little  way  above  the  lower  end  of  the  articular 
ridge,  and  does  not  form  with  the  latter  n  cavity.  Tiiere  are  no  crests 
for  the  rostral  depressor  muscle,  but  there  is  a  little  pit,  formed  hy  the 
folding  over  of  the  occludent  margin. 

Terga. — These  valves,  when  articulated  with  the  scuta  (fig.  5  i),  pro- 
ject above  them  to  an  extraordinary  degree,  and  are  separated  from 
them  by  n  deep,  fissure-like  hollow,  caused  by  the  remarkable  promi- 
nence of  the  articular  ridge  of  the  terga.  The  upper  part  of  the 
tergum  is  not  beaked,  and  does  not  project  freely  much  above  the  sack. 
The  valve  is  large ;  externally  there  is  a  rounded  longilndinal  furrow. 
The  tergal  margin  is  broadly  inflected.  The  articular  furrow  is  deep, 
and  the  articular  ridge  far  more  prominent  than  in  any  other  sessile 
cirripede,  for  it  projects,  as  measured  from  the  outside  surface,  more 
than  half  the  width  of  the  valve;  and  consequently  the  valve,  when 
viewed  vertically  from  above,  almost  appears  as  if  formed  by  the  union 
of  three  plates,  viz.,  the  articular  ridge,  and  the  outside  ajrface  on 
each  side  of  the  spur.  The  spur  is  of  moderate  width,  with  the 
corners  rounded :  it  is  placed  near,  but  not  close  to  the  basi-scutal 
angle,  so  that  there  is  on  this  side  a  small  portion  of  basal  margin, 

pemiaaent.     In  this  cose,  T.  radiala  miiclit  be  allowed  to  staud  as  tnj  own 
name,  considering  that  Mr.  Sowcrby's  Ggure  is  imperfect  and  is  not  aocom- 

r*ed  hj  any  description.  At  Erst  1  thought  that  the  present  species  mi^t 
tlie  Lepat  milra  o(  Spengler,  (' Bkrivter  af  Naturhiat.  Selskabet,'  1700, 
Tab.  6,  Gg.  5),  but  the  parietes  are  not  described  as  porose;  and  tlie  folds  on 
the  walls  are  too  faroaa ;  on  the  other  hand,  his  description  of  the  opercular 
valves  makes  me  think  this  ma;  be  the  same  species. 
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forming  nearly  a  straight  line  with  the  margin  on  the  carinal  side.  In 
tomevoung  specimens,  about  the  tenth  of  an  inch  in  diameter,  from 
the  West  Indies  and  from  New  South  Wales,  the  spur  (the  position  of 
which  I  found  varied  a  little  in  some  other  specimens)  was  placed 
nearly  in  the  middle  of  the  valve,  and  very  nearly  at  right  angles  to  the 
basal  margin ;  it  is  possible  that  these  may  be  a  distinct  species,  but 
without  larger  specimens  to  judge  from,  I  think  it  more  probable  that 
this  difference  in  the  tergum  is  due  to  variation  and  youth. 

Structure  of  Shell  and  Radii, — The  parietal  tubes  are  commonly 
elongated  in  the  ray  of  the  circle :  the  septa  are  rather  thick,  and 
strongly  crenated  at  their  basal  edges.  The  inner  lamina  of  the  walls 
is  strongly  ribbed  longitudinally.  The  broad  radii  have  their  sutural 
edges  formed  by  ridges,  with  numerous  and  closely  approximate  denti- 
cuH :  the  interspaces  between  the  main  ridges  are  not  soon  filled  up, 
and  at  the  bottom,  each  interspace  usually  terminates  in  a  pore  or 
tube;  so  that  the  radii  are  not  solid,  as  in  most  of  the  foregoing  species, 
bat  porose.     The  alee  have  their  edges  crenated. 

Basis,  calcareous,  of  unusual  thickness  ;  the  inner,  or  upper  surface, 
is  striated  from  the  centre  in  rays,  corresponding  with  the  ribs  on 
the  inner  lamina  of  the  walls.  This  striated  or  furrowed  structure  in 
the  basis,  shows  a  tendency  to  its  becoming  tubular  or  porose,  as  may 
be  inferred  from  analogous  cases  in  Balanus. 

AnimaVs  body  unknown. 

Affinities, — This  species  is  rather  more  closely  allied  to  the  last  than 
to  any  other.  There  is  a  close  analogy  in  the  peculiar  manner  in  which 
the  scuta  and  terga  are  articulated  together  in  the  two  species :  in 
this  species  it  is  effected  by  the  great  development  of  the  articular  ridge 
of  the  tergum,  and  in  T,  caerulescens  by  that  of  the  scutum.  The  inter- 
nally striated  calcareous  basis,  and  the  internal  tubular  interspaces 
between  the  denticulated  ridges  of  the  radii,  are  peculiar  characters. 
The  white  colour,  the  narrowly  and  closely  ribbed  parietes,  and  the 
broad  radii,  give  this  species  an  aspect,  by  which  it  can  be  easily 
recognised. 


4.  Genus — Elminius. 

Elminius.    Leach.    Zoological  Journal,  vol.  2,  July,  1825. 

Compartments  four ;   parietes  not  porose.     Basis  mem- 
branous. 

DistributioHt  Southern  temperate  seas. 

General  Appearance. — Shell  conical,  with  a  strong 
dency  in  most  of  the  species  to  become  cylindrical :  < 
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generally  large.  Walls  either  thin  and  smooth,  or  thick 
and  plicated  longitudinally.  Colours  various,  pale  purple, 
greenish,  white,  and,  in  E.  plicatus,  owing  to  the  exposure 
of  an  intermediate  lamina  of  shell,  bright  orange-yellow. 
Radii,  either  of  considerable  width,  with  their  summits 
oblique  and  rounded,  as  in  the  first  two  species  of  the 
genus,  or  very  narrow,  as  in  the  last  two  species.  Elminius 
pUcatus  is  the  largest  species,  and  is  sometimes  one  inch  in 
basal  diameter.  The  outer  surface  of  this  latter  species  is 
occasionally  much  corroded. 

Scuta ;  these  are  of  the  usual  shape ;  in  E.  Kinifii  and 
modeaiua  there  is  uo  adductor  ridge  and  no  crests  for  the 
depressor  muscles;  in  E.plicaius  and  simplex,  on  the  other 
hand,  there  is  a  well  developed  adductor  ridge  and  crests 
for  the  lateral  depressor  muscles ;  in  some  individuals,  also, 
of  E.plicaius  there  are  small  crests  for  the  rostral  depressores. 

The  Terga  are  remarkable  for  their  variability  in  all  the 
species ;  in  many  specimens  of  E.  Kinffii  and  vmlestas  the 
basal  margin  on  the  carinal  side  of  the  spur  is  deeply  hol- 
lowed out.  The  width  and  acumination  of  the  spur  varies 
in  all  the  species.  In  E.  plicatua  and  simple-T  this  valve  is 
remarkably  tike  that  of  TetracJita porosa.  In  some  specimens 
of  E.  Kitiffii  the  terga  and  scuta  are  firmly  calcified  together. 

Slructure  of  the  Parieles  and  Radii. — As  in  Tctraclita, 
the  two  lateral  compartments  are  necessarily  broad.  The 
parietes  are  never  porose,  but  consist,  in  appearance,  of  a 
single  layer  of  shell.  In  E.  modsslm  the  basal  internal  edges 
of  the  parietes  are  smooth,  but  in  tlie  other  species  they  are 
striated  longitudinally  with  short  ridges,  or  sometimes  with 
sub-cylindrical  projections.  In  those  specimens  of  E. 
plicaluv,  which  have  externally  suffered  much  corrosion,  the 
walls  have  been  rendered  extremely  thick,  by  the  inward 
production  of  these  ridges  or  plates ;  and  in  this  case  the 
ridges  are  not  confined  to  the  basal  edges,  but  extend 
upwards  close  to  the  sheath.  The  basal  surfaces  of  the  walla 
in  these  latter  s|>ecimens  resemble  those  of  Chelonobia,  but 
the  walls  in  that  genus  have  an  internal  lamina,  which  here 
is  not  the  case.  The  radii  are  wide  in  E.  Kitiffii,  and  of  mo- 
derate width  in  E.  viodestun,  with  their  summits  oblique  and 
smoothly  rounded,  and  their  sutural  edges  not  in  the  least 
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crenated.  In  E.  aimplew  they  are  extremely  narrow^  smooth- 
edged,  and  rounded :  in  E.  plicatua  they  are  narrow,  and  in 
this  species  alone  the  sutural  edge  is  sinuous,  and  sends 
inwards  short  ridges  or  teeth.  The  alae,  in  all  the  species 
except  this  last,  are  likewise  smooth-edged.  The  lower  edge 
of  the  sheath  depends,  more  or  less  freely,  in  all  the  species, 
except  in  E,  Kinffii. 

Basis,  membranous  in  all  four  species.  In  E.  modestus, 
the  true  basal  membrane  is  extremely  thin,  and  is  divided  into 
concentric  slips:  on  its  inner  surface  there  are  attached 
numerous  cement-ducts,  varying  from  3^  to  5^05  of  an  inch 
in  diameter,  repeatedly  trifurcating,  rarely  forming  hexagonal 
or  quadrangular  loops,  and  with  the  branches  placed  ap- 
proximately parallel  to  each  other.  Beneath  the  true  basal 
membrane  there  is  a  complicated  layer  of  cement,  in  the 
form  of  a  net-work,  or  of  separate  tubes,  or  in  beads  and 
patches.  In  E.  Kinffii,  the  basal  membrane  presented  a 
wonderfully  complicated  appearance,  in  part  due  to  the 
cement  forming  a  mass  of  inosculating  fibres;  many  of 
these  fibres  seemed  to  end  in  circular  discs  of  cement. 

Neither  the  Mouth  or  Cirri  offer  any  noticeable  generic 
characters,  as  distinct  from  Balanus  and  several  other  genera. 
The  Branchia,  in  E.  plicatus,  are  well  developed  and  mode- 
rately plicated.  In  E,  modestus  they  are  small,  not 
plicated,  but  with  a  rounded  sinuous  margin :  in  a  speci- 
men having  a  basal  diameter  of  fjb*  the  branchiae  in  total 
length  were  only  ^  of  an  inch.  At  the  bottom  of  the  sack 
I  observed  some  inwardly  pointed,  tapering  filaments,  such 
as  occur  in  Balanus.  In  this  same  species  I  measured  the 
ova,  which  were  unusually  elongated,  being  5^5  in  length ;  I 
may  add,  that  the  probosciformed  penis  was  actually  thrice 
the  length  of  the  animal's  body  in  some  small  but  mature 
specimens  (with  ova),  having  a  shell  with  a  basal  diameter 
of  ^^  of  an  inch. 

])istributio7i  and  Habitats. — This  genus  is  remarkable,  in- 
asmuch as  it  is  not  distributed  over  the  whole  globe  :  three 
of  the  species  occur  very  commonly  on  the  shores  of  New 
South  Wales,  Van  Diemen's  Land,  and  New  Zealand ;  not 
extending,  as  far  as  I  can  judge,  much  north  of  Sydney : 
the  fourth  species  is  confined  to  South  America,  ranging 
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from  the  Falkland  Islands  and  Tierra  del  Fuego,  as  far 
north  as  Chiloe.  Klminins,  therefore,  appears  to  be  strictly 
a  southern  genus.  iHmiahis  Kinffii  and  moc/c^/w*  represent 
each  other  on  the  American  and  Australian  continents ;  so  I 
believe  E.  plicalus,  in  New  Zealand,  represents  E.  smplex 
in  New  South  Wales  and  Van  Diemen's  Land.  The  species 
are  all  attached  to  tidal  rocks  and  shells.  E.  Kim/U  is  some- 
times attached  to  floating  wood.  At  the  Falkland  Islands, 
the  last-mentioned  species  adhered  to  some  rocks,  in  a 
running  brook  of  fresh  water,  at  most  eighteen  inches  under 
high-water  mark,  so  that  for  the  greater  part  of  each  tide  it 
was  exposed  to  absolutely  fresh  water.  At  Sydney  I  found 
E.  modestus  adhering  to  oysters  in  a  muddy  lagoon,  almost 
separated  from  the  sea,  and  apparently  very  unfavorable 
for  cirripedes. 

Apnities — This  genus  can  be  distinguished  from  Tetra- 
clita  only  by  the  four  compartments  not  being  porose,  and 
by  the  basis  being  always  membranous  ;  whereas,  in  Tctra- 
clifa  purpurascens  alone  it  is  membranous.  El  minim  Kin^U 
and  v/odestm,  on  the  one  hand,  are  closely  allied  together, 
as  are  E.  simplex  andpHcafus  on  the  other  hand.  The  last- 
named  species,  in  the  characters  of  its  opercular  valves  and 
in  its  shell,  comes  nearest  to  Tetraclita.  In  T  rosea  we  have 
seen  that  there  is  only  a  single  row  of  parietal  tubes,  and 
the  outer  lamina  of  the  shell  is  strengthened  (as,  indeed,  it 
is  in  most  of  the  other  species  of  the  genus,  and  in  Balanus) 
by  small  longitudinal  plates  or  ridges,  which  are  similar  and 
homologous  to  those  on  the  internal  basal  edges  of  the  pa- 
rietes  in  three  of  the  species  of  Elminius;  so  that  the  difference 
in  the  structure  of  the  parietes,  in  Tetraclita  and  Elminius, 
is  small. 


1.  Elminius  KrNcii.    PI.  11,  fig.  6  a— 6  e. 


J.  E.  Graf.    Zoological  Miscellftey,  p.  13, 1831. 
1.     Kinff  and  Srod«n/i.     Zoological  Journal,  vol.  S, 
IS32— 1834,  |i.  331,  and  appendix  to  Kiug 
ttod  Filrroj's  Vojagcs. 
O.  B.  Soaeriy.     Genera  of  Recent  nnd  Fos 
SLoUs,  Plate. 
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Shell  smooth,  gray  or  dirty  white ;  radii  broad^  smooth- 
edged:  scutum  toithout  an  adductor  ridge;  tergum  vnth 
the  spur  distinct  from  the  basi-scutal  angle :  scutum  and 
tergum  sometimes  calcified  together. 

Hah, — Ticrra  del  Fuego,  Falkland  Islands,  Chiloe.  Attached  to  tidal  rocks 
and  sometimes  to  floating  timber ;  Mus.  Brit.,  Darwin,  &c. 

General  Appearance, — Shell  fragile,  either  steeply  conical  with  a 
large  orifice,  or  Rub-cylindrical ;  surface  smooth,  grayish  or  white,  with 
large  portions  covered  by  pale  brown  epidermis.  Kadii  broad  with 
their  summits  oblique,  smooth,  slightly  arched,  exhibiting  a  large  sur- 
face of  the  alee.  The  alee  usually  have  their  summits  much  less 
oblique  than  those  of  the  radii ;  the  portion  added  during  diametric 
growth  is  of  a  dead  white  colour.  The  growth  ridges  on  the  scuta  are 
Tcry  little  prominent,  and  are  crossed  by  a  very  obscure  band  of 
blueish-gray.  The  largest  specimen  which  I  have  seen  was  *8  in  basal 
diameter,  and  the  longest  cylindrical  variety '55  of  an  inch  in  height. 

The  Scuta  are  remarkable  for  not  having  any  adductor  ridge  or 
crests  for  the  depressor  muscles ;  the  articular  ridge  is  prominent,  but 
it  is  short,  not  extending  down  half  the  valve.  I  have  mentioned 
under  the  genus,  that  in  many  specimens  at  the  Falkland  Islands  the 
scuta  and  terga  were  calcified  together. 

The  Terga  are  rather  small :  the  basal  margin  on  the  carinal  side  of 
the  spur  is  always  hollowed  out,  but  to  a  very  variable  degree,  as  may 
be  seen  in  the  three  figures  (6  c — G  e) ;  this  margin  is  generally  dentated 
with  one  or  two  little  points;  and  an  inner  lamina  of  shell  sometimes 
depends  beneath  the  outer  lamina,  to  which  the  opercular  membrane 
is  attached,  as  may  be  seen  in  the  figure  (6  d)  of  the  external  surface 
of  the  valve.  The  crests  for  the  depressor  muscles  are  well  developed. 
The  tergal  margin  is  broadly  inflected,  and  the  articular  ridge  promi- 
nent, making  the  articular  furrow  deep.  The  spur  is  ratlier  narrow, 
and  is  either  (6  d,  6  e)  bluntly  or  sharply  pointed.  The  basal  margin 
on  the  scutal  side  of  the  spur,  is  hollowed  out,  but  to  a  variable 
depth. 

Structure  of  the  Parietea  and  Radii. — The  parietes  are  thin;  at  their 
internal  basal  edges  they  are  finely  striated  in  longitudinal  lines.  The 
radii  are  solid,  with  quite  smooth  edges ;  they  are  generally  covered 
by  the  epidermis.  The  sutural  edges  of  the  alae  are  likewise  smooth, 
these  are  added  to  largely  during  the  diametric  growth ;  and  their 
summits,  as  already  stated,  arc  much  less  oblique  than  the  summits  of 
the  radii.  The  internal  surface  of  the  shell  is  smooth,  and  is  tinted 
pale  dull  purple.  The  lower  edge  of  the  sheath  can  hardly  be  said  to 
be  free.  The  carinal  margins  of  the  compartments  project  a  little 
inwards. 

Mouth:  the  labrum  is  deeply  notched,  and  supports  five  little  teeth 
on  each  side ;  the  palpi  are  thickly  clothed  with  spines  on  their  inner 
sides ;  the  mandibles  have  five  or  only  four  teeth :  the  maxillae  are 
notched,  and  the  outer  maxillec  bilobed. 
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Cirri !  the  first  pair  has  one  rnmns  nearly  (vice  as  long  bb  the  otber. 
Tiie  three  posterior  cirri  are  elongated,  nnd  each  segment  supports  five 
or  HIS  pairs  of  long  spines,  with  a  few  minute  intermediate  bnatlea. 


2.    El-MINIOS   M0DE9TDS.       PI.  12.  fig.   1  a — I  C. 

Shell  folded  lojigiiudinalltf,  greenish  or  white:  radii  of 
moderate  breadth,  smooth  edged:  senium  vntkout  an  ad- 
ductor ridge  :  tergum  narrow,  with  the  spur  confluent  with  the 
basi-scutal  angle. 

Hab.—Htiyi  South  Wales  |  Van  Dicmen's  Lsnil ;  New  Zealand ;  very  com- 
Utonl;  attsclied  to  lltturul  shells  and  rocks :  assnciated  with  Balama  Irytoma 
and  veiiitm;  Mus.  Brit.,  Cujning,  Slutcbburj,  Darwiu. 

General  Appearance. — Shell  conical,  generally  rather  ateep,  occa- 
■ionally  depressed  :  walls  longitudinaliy  folded,  sometimes  very  deeply, 
eometimes  only  to  a  slight  degree:  colour  dull  greenish  or  white. 
Radii  of  moderate  width,  with  their  summits  very  oblique,  smooth  and 
slightly  arched:  alee  much  exposed,  with  their  summits  less  oblique 
than  those  of  the  radii :  the  portion  added  to  the  alae  during  llie  diame- 
tric growlU  differs  much  In  appearance  from  the  other  portion.  The 
scuta  hare  the  growth  ridges  Gut  little  prominent ;  they  are  crossed  by 
a  faint  longitudinal  band  of  gray.  The  largest  specimen  out  of  the 
many  which  I  lia»e  seen,  was  under  -4  of  an  inch  in  basal  diameter. 

Scuta,  destitute  of  ad  adductor  ridge  and  of  crests  for  the  depressor 
rauscles  :  the  articular  ridge  is  moderate :  but  the  articular  furrow  is 
rntberwide:  the  internal  occludent  margin  is  much  thickened.  The 
Terga  are  narrow  and  sniall ;  tbey  are  somewhat  Tariable  in  shape, 
caused  by  the  degree  to  which  the  baanl  margin  is  hollowed  out  (fig.  I  c 
— 1  e),  and  likewise  by  the  extent  to  which  the  upper  end  of  the  val«e 
has  been  worn  away.  No  spur  is  apparent,  for  it  is  confluent  with  the 
baai-scutal  angle  of  the  valve.  The  articular  ridge  is  very  prominent, 
and  runs  down  to  (he  basi-scutai  angle  ;  and  as  the  valve  in  this  part  is 
extretnely  narrow,  with  the  spnr  not  developed,  it  here  assumes  a  chan- 
nelled structure.  The  basi-carinnl  corner  of  the  valve  is  furnished 
with  ratber  feeble  crests  for  the  depressor  muscles,  atid  in  those  varie- 
ties in  which  the  basal  margin  is  much  hollowed  out,  this  part  i« 
remarkably  narrow. 

Strueture  of  the  Parietet  and  Radii. — The  internal  bnsul  edges  of 
the  parietes  and  the  sutund  edges  of  tiie  radii  and  alw,  are  all  smooth. 
The  lower  edge  of  the  sheath  depends  freely.  lu  the  green  varieties 
the  colour  is  most  distinct  on  the  internal  surface  of  the  »bcll.  The 
four  compartments  separate  very  easily  when  the  shell  has  been  ill  pre- 
aerved  in  spirits,  or  after  a  very  short  immersion  in  caustic  potash. 

Mouth,  as  in  E.  Kingii,  excepting  that  there  are  only  three  teeth 
oD  each  aide  of  the  notch  (which  is  deeper)   on  the  labrum.     The 
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cirri  resemble  those  of  E.  Kingii ;  the  segments  in  the  sixth  pair  are 
equally  elongated,  and  bear  five  or  six  pairs  of  spines. 

Affinities, — This  species  is  closely  allied  to  its  South  American  re- 
presentative E,  Kingii;  the  dififerences  consist  in  its  smaller  size, 
often  greenish  colour,  more  folded  walls,  and  narrower  radii:  the 
internal  basal  edges,  also,  of  the  parietes  are  here  smooth,  instead  of 
being  striated,  as  in  E,  Kingii,  The  terga  present  even  more  obviona 
differences,  in  their  narrowness,  channelled  under  surface,  and  in  the 
absence  of  the  spur,  or  more  properly  in  its  confluence  with  the  basi- 
scutal  angle  of  the  valve. 


3.  Elminius  plicatus.     pi.  12,  fig.  2  a — 2/. 

Elvinius  plicatus.    /.  E.  Gray.    Appendix  to  Dieffenbach's  Travels 

in  New  Zealand,  p.  269,  1843. 

Shell  deeply  folded  longitudinally,  corrodedy  coloured  in 
parts  orange  •  radii  very  ndrrow,  with  their  edges  sinuous, 
and  slightly  dentated:  scutu7n  having  an  adductor  ridge. 

Had, — New  Zealand ;  New  South  Wales  (?).  Attached  to  rocks,  often  coated 
by  Chanuesipho  columfia;  Mus.  Brit,  and  Cuming. 

General  Appearance, — Shell  tubulo-conical,  or  conical,  rarely  de- 
pressed; strong,  rugged,  coloured  in  parts  bright  orange;  deeply 
plicated  longitudinally,  but  with  the  upper  parts  corroded  and  smooth. 
Orifice  large.  The  sutures  are  indistinct  and  almost  obliterated ;  the 
radii,  when  most  developed,  are  narrow.  Some  specimens  have  their 
whole  surface  deeply  corroded ;  in  which  case  they  are  finely  striated 
longitudinally,  or  pitted,  and  are  of  a  gray  or  brown  colour.  The 
largest  specimens  are  one  inch  in  basal  diameter,  but  one  depressed 
specimen  was  1*3  in  diameter;  another  was  rather  under  one  inch  in 
diameter,  and  one  inch  in  height. 

Scuta  ;  beginning  with  the  common  tubulo-conical  and  not  much  cor- 
roded specimens,  the  valve  (fig.  2  c)  is  moderately  elongated,  but  in  a 
rather  variable  degree.  A  prominent  adductor  ridge  runs,  from  a  little 
above  a  middle  point  of  the  basal  margin,  along  the  slightly  prominent 
articular  ridge :  the  articular  furrow  is  moderately  wide.  There  are 
distinct  crests  for  the  lateral  depressores.  In  the  conical,  corroded 
specimens,  the  scuta  (fig.  2  e)  are  considerably  broader,  with  the  arti- 
cular ridge  much  more  prominent,  and  the  furrow  wider :  in  one  such 
specimen,  there  were  crests  for  tlie  rostral  depressor  muscle. 

Tlie  Terga,  in  the  commoner  variety,  resemble  those  of  Tetraclita 
poroBa;  the  spur  adjoins  the  basi-scutal  angle  of  the  valve:  the  arti- 
cular ridge  is  moderately  prominent,  and  the  furrow  moderately  deep. 
The  valve  is  beaked,  with  an  unusually  large  internal  tube  for  the 
thread  of  corium :  the  beak,  however,  is  often  worn  away.  Id  the 
depressed  much  corroded  specimens,  the  terga  (fig.  2/),  like  the  scuta. 
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RK  broader  and  shorter  than  in  the  commouer  variety  :  aud  the  spur 
more  esrieeially  is  broader.  The  scuIbI  mnrgiu  is  much  more  widely 
infleclttd,  and  the  nrticular  ridge  murh  more  prominent ;  consequently 
the  articular  furrow  is  much  deeper. 

Slructure  of  t/ie  parieUs  and  radii. — The  orange  or  yolk-of-egg 
colour,  which  is  so  conspicuoua  a  character  in  the  present  species,  is 
due  to  a  layer  of  Bhell  between  the  inner  and  outer  lamiDn,  nod  is  ex- 
posed only  by  the  corrosion  of  the  latter.  Hence  the  very  base  of  the 
shell  is  not  of  this  colour ;  nor  are  the  iipjwrraoBl  and  still  more  deeply 
corroded  portions,  for  here  the  orange- colon  red  layer  has  been  removed. 
The  sheath  is  orange-coloured,  and  the  operculum,  to  a  certain  esteut, 
is  simLarly  tinted.  The  epidermis  on  the  pnrietss,  where  preserved 
cjuiie  doge  to  the  basis,  HiipportaremHrkably  strong  spines,  about  iJ,[th 
of  an  inch  in  length.  The  baeal  internal  edges  of  the  walls  ere  rRthcr 
coarsely  striated  with  irregular  abort  ridges  and  sub-cylindrical  pointa ; 
and  tile  walla  iu  moat  of  the  specimenaare  regularly  and  deeply  folded, 
which,  with  the  little  ridges,  gives  the  nppenranee  represented  iu  fig. 
2  b,  PI.  12.  I  have  stated,  under  the  Geuus,  that  in  the  corroded  and 
depressed  specimens,  the  walla  are  rendered  extremely  thick  by  the  in- 
ward production  and  upward  eiteneion  of  these  same  ridges  and  points  j 
the  under  surface  of  tbeahell  acquiring  almost  the  appearance  ol'CAeto- 
nohiu  earefla.  The  Radii  are  often  not  developed,  even  the  sutures 
being  obscure  %  when  most  developed,  they  are  narrow,  with  the  outer 
lamina  along  the  growing  edge  sinuous,  giving  to  the  sutures  a  cre- 
natcd  appearance.  The  sinuosities  on  the  growing  edge  generally  send 
inwards  abort  ridges  ur  septa,  like  those  on  the  sutural  edges  of  the  radii 
in  moat  Balnnidat,  hut  of  which  there  is  no  trace  in  the  other  species  of 
Elminiua,  In  very  minute,  cotourlesa  specimens,  about  the  ^j'gth  of  aa 
inch  in  diameter,  the  radii  are  quite  smooth-edged.  The  al»3  have  their 
edges  strongly  crenated.    The  lower  edge  of  the  ahcatb  depends  freely. 

Mouth :  the  labrum  showa  some  tendency  to  be  buliate ;  the  notch 
is  broad  and  shallow  :  the  palpi  have  a  thick  brush  of  bristles  on  their 
inner  sides.  The  mandibles  have  four  or  five  teeth.  In  the  maxillw, 
the  upper  spines  aliove  the  broad  notch,  are  very  strong.  In  the 
outer  maxillEe.  the  two  lobes  are  widely  separated. 

Cirri :  iu  the  first  pnir,  one  ramus  is  about  one  fifth  longer  than  the 
other.  In  the  third  pair,  the  posterior  ramus  is  one  fourth  longer 
than  the  anterior  ramus,  and  its  terminal  segments  are  tapering,  each 
having  a  single  circle  of  bristles:  the  other  acgmenls,  and  those  of  the 
shorter  ramus,  support  many  coarsely  pectinated  apines.  In  the  sixth 
cirrua,  the  acgmcnts  are  protuberant  in  front,  and  carry  four  pairs  of 
stout  spines,  with  a  tuft  of  line  bristles  between  them. 

Affinitip-s.  -  This  species  diflera  considerably  from  the  first  two  of  tbe 
genua.  In  several  characters  it  approaches  nearer  than  the  other 
species  to  Tetrachta,  especially  to  T.  poroaa; — namely,  in  the  senium 
having  an  adductor  ridge  and  crests  for  the  lateral  depresaores,  in  the 
whole  formofthetergum,  in  tlie  thick  walls  liable  to  much  corrosion,  in 
the  narrow  radii,  and  in  (heir  edges,  a'  well  as  those  of  the  alte,  being 
crenated  ;  and,  lastly,  in  the  character  of  the  cirri,  more  cspeeiBlly  of 
the  third  pair,  with  ita  conrsely  pectinated  apincB,  It  slao  approacbes. 
in  all  ita  ciiBmcters,  Balanut  imperalor  nnd //oscalui. 
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4.  Elminius  simplex.    PL  12,  fig.  3. 

Shell  ribbed  longitudinally y  dirty  white:  radii  extremely 
narrow^  smooth-edged :  scutum  having  an  adductor  ridge. 

Hob. — ^New  South  Wales  (Sydney  and  Twofold  Bay) ;  Van  Dicmen's  Land; 
tidal  rocks,  often  attached  to  other  Cirripedes,  and  associated  with  Balamu 
nigre$eetu,  Tetraelita  purpuraseetu,  Catophra^uipolymemt:  Mus.  Brit.,  Comingy 
Stutcbbury,  and  Darwin. 

This  species,  of  which  I  have  seen  specimens  from  the 
above  three  localities,  all  exactly  agreeing  with  each  other, 
is  perhaps  the  Australian  representative  of  E.  plicatus, 
which  seems  to  be  confined  to  New  Zealand.*  In  all 
essential  points  it  comes  so  near  that  species,  that  I  shall 
make  the  greater  part  of  my  description  comparative. 

General  Appearance, — In  external  appearance  there  is  considerable 
difference  from  E.  plicatus,  for  E,  simplex  is  generally  of  a  regular 
conical  shape,  of  a  dirty-white  colour,  with  the  surface  well  preserved, 
having  moderately  wide,  not  very  prominent  longitudinal  ribs.  The 
orifice  is  rather  small  and  pentagonal.  The  radii  are  extremely  narrow 
or  linear,  with  quite  smooth  edges ;  the  sutures,  however,  are  always 
very  distinct,  and  in  the  upper  part,  the  alse  are  generally  rather  widely 
exposed,  as  viewed  from  the  outside.  The  largest  specimen  which  I 
have  seen  was  '7  of  an  inch  in  basal  diameter. 

The  opercular  valves  are  closely  similar  to  those  of  E.  plicatus^  but 
the  scutum  is  generally  a  little  more  elongated,  and  the  articular  furrow 
not  so  deep :  in  accordance  with  this  last  fact,  the  articular  ridge  in  the 
tergum  is  not  so  prominent  as  in  E,  plicatus ;  but  we  have  seen  that 
these  several  characters  are  highly  variable  in  E,  plicatus.  The  slope 
of  the  basal  margin  of  the  tergum  towards  the  spur  varies  in  the  pre- 
sent species,  in  a  strictly  analogous  manner,  as  it  does  in  Tetraelita 
porosa. 

Structure  of  the  Parietes  and  Radii, — The  parietes  are  not  so  thick 
as  in  E,  plicatus ;  internally  tliey  are  tinted  pale  purple ;  when  broken 
transversely,  a  row  of  microscopically  minute  orange-coloured  dots 
can  generally  be  distinguished  between  the  outer  and  inner  laminae ; 
and  these  evidently  represent  the  orange-coloured  layer  in  E.  plicatus. 
The  sheath  also  exhibits  a  faint  tinge  of  orange.     The  radii  are  very 


*  I  am  bound  to  state  that  I  have  seen  too  specimens  of  E.  plicatus  marked 
Sidney,  and  one  marked  Moreton  Bav,  but  in  both  coses  the  collectors  had 
visited  New  Zealand,  so  that  a  wrong  habitat  by  mistake  might  easily  have  got 
attached  to  the  specimens  in  question. 
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narrow,  and  are  quite  smooth-edged,  differently  from  in  E.  plieaius. 
The  edges  of  the  alee  barely  exhibit  a  trace  of  being  crenated. 

In  the  body  I  could  perceive  no  difference  from  E,  plieaius^  ex- 
cepting that  in  the  third  pair  of  cirri  the  two  rami  are  like  each  other, 
and  do  not  support  any  coarsely  pectinated,  only  serrated,  spines ;  but 
after  what  we  have  seen  on  the  variability  of  these  very  same  characters 
in  Tetraclita  porosa,  I  dare  not  trust  to  them.  The  three  posterior 
pairs  of  cirri,  also,  seem  here  to  be  more  elongated  in  proportion  to 
the  others,  than  in  E,  plicatus. 

Affinities.— It  is  certain  that  this  species  is  most  closely  allied  to 
E.  plicatus  :  but  as  I  have  seen  many  specimens  of  the  latter  brought 
by  different  persons  from  New  Zealand,  and  as  I  have  observed  in  them 
no  approach  to  the  characters  o{  E,  simplex,  which,  in  specimens  from 
three  localities,  also  appear  to  be  constant,  I  have  considered  the  two 
forms  as  specifically  distinct.  The  present  species  differs  from  E.  pli- 
catus, in  its  white,  conical,  moderately  ribbed,  well  preserved,  smaller 
shell ;  and  more  especially  in  the  orange-coloured  intermediate  lamina 
of  E,  plicatus  being  here  represented  only  by  microscopically  minute 
dots.  But  the  radii  being  smooth-edged,  is  the  most  important  differ- 
ential character,  though  in  E,  plicatus^  during  its  earliest  growth, 
whilst  still  immature  and  colourless,  the  radii  are  likewise  smooth- 
edged. 


5.  Genus — ^Pyrgoma. 

Pybgoha.    LcacA.    Journal  do  Physique,  tom.  85,  1817. 
BosciA.    Fermsac.    Diet.  Classique  d'Hist.  Naturellc,  1822. 
Savignium.    Leach,    Zoological  Journal,  vol.  2,  July,  1825. 
Megatrema.    lb.  lb. 

Adna.  lb.  lb. 

Daracia.    /.  E.  Gray.    Annals  of  Phil,  (new  series),  August,  1825. 
Creusia.    DeBlainvilU.    Diet.  Sc  Nat.,  PI.  116,  1816-30. 
NoBiA.     Q.  B,  Sofcerby,  jttnr.    Conchological  Manual,*  1839. 

Shell  formed  of  a  single  piece ;  basis  cup-formed^  or  sub- 
cylindrical^  attached  to  corals. 

Distribution,  imbedded  in  corals,  cliiefly  in  the  tropical  seas,  round  the  world. 


♦  The  name,  Nobia,  is  given  in  this  work  on  the  authority  of  Leach,  but  tiiis 
must  be  a  mistake,  probably  caused  by  some  MS.  name,  (tuat  fertile  source  of 
error  in  nomenclature),  havmg  beeu  used. 
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I  feel  no  hesitation  in  including  the  above  several  genera 
in  one  genus.  In  external  appearance  the  P.  monticularia 
(PI.  13,  fig.  6  a),  which  forms  the  genus  Daracia  of  Gray,  is 
the  most  distinct,  but  it  is  so  intimately  allied  to  the  two, 
indeed  to  the  three,  foregoing  species,  that  it  cannot  be 
separated  from  them.  Of  the  first  five  species,  P.ffrande,  con- 
juffatum,  and  cancellatum,  form  a  graduated  series,  but  with 
the  steps  very  distinct,  the  chief  difiercnce  being  in  the  length 
of  the  spur  of  the  tergum ;  for  the  fact  of  the  scutum  and  ter- 
gum  being  calcified  together  in  F.  grande  and  conjugatum^ 
and  distinct  in  P.  cancellatum,  is  certainly  unimportant,  as 
may  be  inferred  from  what  we  shall  see  in  comparing  together 
the  last  four  species  of  the  genus,  and  from  what  we  shall  see 
in  Cretma  apinulosa.  The  three  above-mentioned  graduated 
species  are  connected  with  the  last  four  species  of  the  genus, 
by  several  points  of  resemblance  between  P.  grande  and 
crenatum.  The  first  two  species,  namely,  P.  Anglicum  and 
Stokesiiy  are  the  most  closely  related  together,  and  may  in- 
deed possibly  be  identical ;  these  two,  in  all  the  characters 
derived  from  the  opercular  valves,  resemble  Balanus  and 
other  ordinary  forms,  and  for  this  very  reason  they  have 
some  claims  to  be  generically  separated  from  the  other 
species  of  Pyrgoma ;  for  in  these  latter,  the  opercular  valves 
seem  to  have  broken  loose  from  all  law,  presenting  a  greater 
diversity  in  character  than  do  all  the  other  species  of  Bala- 
nina)  and  Chthamalinae  taken  together. 

General  Appearance. — The  shell  consists  of  a  single 
piece,  generally  without  any  suture,  even  on  the  .internal 
surface;  and  this  is  the  case,  at  least  in  P.  Anglicum,  in 
extremely  young  colourless  specimens:  nevertheless,  in 
some  specimens  of  this  very  species,  and  of  P.  conjugatum^ 
there  were  traces  of  two,  but  only  two,  sutures  on  the 
sheath,  one  on  each  side  towards  its  carinal  end.  The  shell 
is  much  depressed  or  actually  flat ;  and  I  have  seen  speci- 
mens even  slightly  concave ;  in  P.  Anglicum^  however,  the 
shell  is  steeply  conical.  The  outhne  is  generally  oval; 
but  in  P.  monticularia  it  is  extremely  irregular.  The 
surface  is  generally  furnished  with  more  or  less  prominent 
ridges,  radiating  from  the  orifice,  which  is  oval  and  small  • 
sometimes,  as  in  P.  monticularia^  excessively  small.     T 
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coloHr  is  wliite,  or  pinkish-purple.  Most  of  the  species  aroi 
Biuall,  but  I  liave  seen  specimens  of  P.grande  three  quarters  I 
of  an  inch  in  diameter  in  the  longer  axis,  auO,  including  tliel 
deep,  almost  tubular,  basis,  more  than  three  inc}ies  in  length  f 
or  depth. 

Opercular  Valves. — In  three  species,  viz.,  P.  cotijuqatum, 
(PI.  12,  fig.  7  c),  ffrandc,  and  i/ionticr/laria^,  the  scuta  and 
terga,  on  each  side,  are  calcified  together  so  perfectly,  that 
there  is  no  trace  of  a  suture  or  line  of  junction :  in  P.  mil- 
lepora,  these  valves  are  generally  slightly  calcified  together, 
but  with  the  suture  distinct.    The  Scuta  diiTer  so  much  in 
sha])e  in  the  different  species,  that  little  can  be  said  of  thetaj 
in  conmion :  in  P.  Anglicum  and  Stokesn  they  resembloS 
those  of  Bulanus  ;  but  in  the  other  species  thty  are  mud 
more  elongated  than  is  usual,  and  this  is  carried  to  an  ex-J 
tretne  in  the  last  four  species  ;  this  elongation  is  due  to  a  greatl 
increase  in  breadth,  as  may  be  inferred  from  the  positioDfl 
of  [he  apex  of  the  valve,  and  from  the  direction  of  the  lines  of  1 
growth.    But  the  two  most  remarkable  charaetei's  are,  first, — '1 
the  extraordinary  development  of  the  adductor  ridge,  so  that,  | 
in  P.  conjuffalam,  cancellaium  (PI.  12,  fig.  5  c),  grande,  and 
cT&iiatiim,  it  extends  considerably  beneath  the  basal  mai^n, 
being  produced,  in  the  first  two  species,  at  the  rostral  angle, 
into  a  [)oint;  at  the  tergal  end  of  the  valve,  the  adductor 
ridge,  when  thus  much  developed,  blends  into  the  articular 
ridge.    The  second  very  remarkable  character  is  the  addition 
of  a  special  ledge  along  the  occludent  margin  of  the  scutum, 
and  along  the  carinal  margin  of  the  tergum,  which  1  will  call 
the  occludent  ledges  {limhus  occludens),  and  which  serve  to 
close  the  orifice  leading  into  the  sack.    The  occludent  ledge 
is  small  in  P.grande,  and  is  clothed  with  thick  yellow  spines, 
giving  it  a  brush-like  appearance:    in   P.  crenatmi  and 
dentaium  it  is  largely  developed,  the  ledge  on  the  scutuma 
being  articulated  with  that  on  the  tergum,  as  shown  iai 
PI.  13,  fig.  4fl,  4  i, — the  ledges  being  here  and  elsewhere' 
marked  by  liltle  bristly  points.     In  P.  moniictdaria,  how 
ever,  this  ledge  arrives  at  its  maximum  development  (PI.  \Z^ 
fig.  5/),  the  rest  of  the  valve  (the  scuta  and  terga  bein_ 
here,  as  in  P.  grande,  calcified  together)  being  reduced  to  a 
mere  basal  edge  or  border.      Excepting  for  the  adduct 
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muscle,  the  depressions  or  crests  for  the  other  muscles,  both 
on  the  scuta  and  terga,  are  hardly  developed. 

Terya  :  these,  as  in  the  case  of  the  scuta,  differ  so  much 
in  shape  in  the  several  species,  that  little  can  be  said  of  them 
in  common.  In  P.  Anglicuni  and  Stokem,  they  are  of  the 
normal  shape ;  in  P.  cancellatum  (PI.  1 2,  fig.  5  d)  this,  to  a 
certain  extent,  is  likewise  the  case,  but  the  spur  is  produced 
to  a  quite  extraordinary  length.  In  P.  grande  (PI.  13, 
fig.  1  b)  there  is  no  distinct  spur,  and  the  whole  valve  is 
square.  In  P.  miUepora  {2/)  there  is  no  spur,  and  the  valve 
is  arched  and  triangular.  In  P.  crenatum  the  spur  is  broad, 
rounded,  and  depressed  (fig.  4  b\  with  the  carino-basal  por- 
tion of  the  valve  reduced  to  a  mere  border,  barely  distin- 
guishable from  the  great  occludent  ledge.  In  P.  monticularia 
there  is  no  spur,  and  the  whole  valve  forms  a  mere  border 
to  the  occludent  lodge ;  and,  lastly,  in  P,  dentatum,  the  valve 
is  extremely  variable  in  shape  (fig,  Sq,  Sd,  3/),  and  on  its 
internal  surface  (fig.  3y)  there  is  an  inwardly  projecting, 
most  singular  and  anomalous,  tooth.  Hence  we  see  how 
wonderfully  variable  the  terga  are  in  this  genus. 

Structure  of  the  Walla. — ^l^he  shell  consisting,  as  has 
been  stated,  of  a  single  piece,  is  generally  thick.  From 
the  close  alliance  between  this  genus  and  Creusia,  it  is  pro- 
bable that  the  shell,  if  examined  immediately  after  the  meta- 
morphosis, would  be  found  to  show  traces  of  being  formed 
of  four  compartments.  The  walls  are  either  solid  or  porose ; 
their  basal  margin  is  formed  by  strong  crenated  ridges,  an- 
swering to  the  longitudinal  septa  in  Balanus ;  but  these  in 
P.  monticularia  are  modified  into  a  very  irregular  surface. 
The  internal  surface  of  the  shell  is  generally  smooth,  or  only 
slightly  ribbed.  The  sheath  has  its  lower  edge  free  in  P. 
Anglicum  and  Stokesii,  and  in  a  slight  degree  in  P.  viillepora^ 
but  in  the  other  species  it  is  closely  attached  to  the  walls. 
In  P.  monticularia  the  sheath  might  easily  be  overlooked. 
In  P.  Artglicum,  grande,  and  crenatutn,  it  descends  almost  to 
the  basal  margin  of  the  depressed  shell,  and  as  the  opercular 
valves  and  membrane  are  attached  to  the  lower  edge  of  the 
sheath,  the  animal's  body  necessarily  comes  to  be  almost 
exclusively  lodged  in  the  cup-formed  basis.  In  P.  grande 
and  conjugatum^  the  lines  of  growth  in  the  sheath  are  bent 
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upwards  on  each  side,  at  puints  correspouding  with  the  lin* 
of  union  betweeu  the  scutum  and  terguni,  in  a  manner  I  have 
not  seen  in  any  other  cirripede ;  and  this  sometimes  gives  the 
appearance  of  two  lateml  sutures.  I  may  here  remark,  that 
tlie  manner  of  growth  in  Pyrgoma  is  ahnost  the  converse  oC 
that  in  Balanus,  Tetraclita,  and  other  allied  genera ;  for  in 
these  latter,  the  basis  increases  in  diameter,  and  the  shell 
chiefly  in  height ;  whilst  in  Pyrgoma,  the  shell,  from  being 
so  flat,  increases  almost  exclusively  in  diameter,  whereas  it 
is  the  basal  cup  which  is  added  to  in  height  or  depth. 

Basis. ~— This  in  all  the  species  is  more  or  less  regularly 
cup-formed  or  sub-cylindrical.  In  P.  grande  it  penetrates 
the  coral  to  a  surprising  depth ;  in  P.  montimlaria  it  is 
irregular  in  outhue,  corres|)ondiug  witli  the  shell.  The 
basis  is  generally  almost  wholly  imbedded  in  the  coral;  but 
this  is  not  the  case  with  P.  Aai/licam,  in  which  the  basis  ia 
generally  exserted,  as.it  is  iu  a  slight  degree  in  P.grande. 
The  shelly  layer  forming  the  basis,  in  most  of  the  species,  is 
very  thin,  and  is  finely  plicated  owing  to  its  edge  folding 
between  the  ridges  or  septa  that  form  the  basal  edges  of  tlia 
shell ;  this  is  very  conspicuous  in  JP.  caitcellatuni.  The  basis 
is  not  permeated  by  pores,  except  in  P.  AnyJicam.  In  soma 
sessile  cirripedes  a  cleft,  covered  only  by  membrane,  may  be 
observed  all  round  between  the  lower  edge  of  the  shell  and 
the  basis ;  a  cleft  of  this  nature  is  rather  conspicuous  in 
P.  crenatum,  so  that  small  portions  of  the  septa  on  the  in- 
ternal surface  of  the  walls  can  be  seen  from  the  outside.  In 
P.  monlicularife,  an  analogous  structure,  develojwd  to  an 
extreme  degree,  presents  a  very  different  and  unicjue  appear^ 
ance ;  the  shell  is  nearly  fiat,  and  the  smooth  outer  lamina 
docs  not  nearly  reach  to  the  circumference,  a  wide  border 
being  thus  left  exposed,  which  is  roughened  (PI.  13,  fig.  5  a, 
5  c,  5  d,  5  e)  by  the  exposure  of  the  irregular  septa.  I  have 
not  seen  a  fresh  specimen,  but  there  cannot  be  a  doubt  that 
this  border  is  properly  covered  by  membrane, 

Jniitial'a  Bodg. — From  some  cause,  perhaps  from  the 
corals  in  which  the  species  of  Pyrgoma  are  imbedded,  long 
remaining  damp,  the  internal  organs  arc  generally  badly 
preserved.  I  have  received,  in  spirits  of  wine,  oidy  P. 
Anf/lk-uiii,  but  1  have  examined  dry  specimens,  in  a  tolerable 
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condition,  of  P.  millepora  and  crenatum.  As  neither  the 
mouth  nor  cirri,  in  these  three  species,  offer  any  noticeable 
characters,  distinct  from  those  in  Balanus  or  Acasta,  my 
ignorance  of  these  organs  in  the  other  six  species  is  not 
important.  In  the  above  three  species  the  labrum  is  deeply 
notched,  with  about  three  teeth  on  each  side  of  the  notch, 
except  in  F.  millepora,  in  which  the  number  is  six.  In  all, 
the  mandibles  have  five  teeth,  the  two  lower  ones  being  small : 
the  maxillae  are  not  notched :  the  outer  maxilla;  are  bilobed. 
In  the  Cirri,  the  rami  in  the  first  pair  are  very  unequal  in 
length,  the  segments  being  slightly  protuberant  in  the  shorter 
ramus.  On  the  segments  of  the  posterior  cirri  there  are 
four  pairs  of  spines  in  P.  AngUcuiUy  and  three  pairs  (of  which 
the  second  and  third  are  short)  in  P.  milleponB.  At  the  dor- 
sal basis  of  the  penis  there  is  a  small  straight  projecting  point. 

Affinities. — The  species  (with  the  exception  of  the  first 
two)  are  much  more  distinct  from  each  other,  and  more  easily 
determined  than  is  usual  with  sessile  cirripedes ;  it  is,  how- 
ever, quite  useless  to  attempt  naming  the  species  without 
disarticulating  and  cleaning  the  opercular  valves.  Although 
these  valves  differ  so  greatly  in  some  of  the  species  from  those 
of  Balanus  and  the  allied  forms,  the  genus  itself,  as  a  whole, 
does  not  differ  much,  except  in  the  shell  not  being  divided 
into  compartments,  and  in  the  basis  being  cup-formed  and 
not  generally  permeated  by  pores, — these  latter  characters 
being  in  common  with  Acasta.  With  respect  to  the  absence 
of  separate  compartments,  it  should  be  remembered,  that  in 
the  same  species  of  Tetraclita  we  have  individuals  with  the 
four  compartments  distinct  and  furnished  with  radii,  and 
other  individuals  without  any  trace  of  a  suture  externally, — 
the  outer  lamina  of  shell  (though  not  the  inner)  having  be- 
come completely  confluent  all  romid.  At  the  commencement 
of  this  description,  when  giving  my  reasons  for  uniting  the 
several  proposed  genera  into  one  genus,  I  gave  a  sketch  of 
the  affinities  of  the  species :  I  have  only  to  add,  that  the 
following  sub-genus  Creusia  is  closely,  perhaps  too  closely, 
allied  to  Pyrgoma. 

Geographical  and  Geological  Distribution. — Most  of  the 
species  arc  inhabitants  of  the  hot  coral-growhig  zones,  in  both 
tlie  eastern  and  western  hemispheres,  but  more  esi>ecially. 
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Upwards  on  cadi  side,  at  ]H>iuU  corn^ponding  with  the  line 
of  uiiiou  U'lwocn  tlic  H.-ulum  lutd  tergum,  iit  n  manner  I  have 
not  MOD  in  any  other  cirripirdi' ;  aiid  thin  HonictimcH  |{i\cB  the 
appcAratioD  of  two  Uterol  siiturus.  I  inav  bi--rc  rumnrW,  that 
the  maoDcr  of  growth  ia  Pyrgoma  u  aliuntt  t)w  conitrw  of 
that  in  Balantu,  Tetmclita,  aud  other  allied  gcnem ;  for  ia 
thew  latter,  the  basis  increaiiea  in  diameter,  and  the  shvll 
chiefly  in  height;  wliilst  in  Pyrgoiaa.  the  ■hell,  from  lieing 
■o  flat,  iocraues  oliooat  cxcliuivdy  in  dianiclcr,  whereas  it 
ia  the  basal  cun  wfaidi  ia  added  to  in  height  or  depth. 

Saiis. — Tbts  in  all  the  species  in  man  or  Icsa  r^uUrljr 
eup-fonnud  or  aub-cjlindriod.  Iti  P.  ffrmiJe  it  pcnetratea 
the  conil  to  n  Eiurprising  d<:pth ;  in  i*.  momliaiiaria  it  is 
irr^ulikr  iu  outiinv,  corresponding  with  the  shell.  The 
all}- stmost  wholly  in)l>edde(l  in  the  coral :  but 
llbe  rase  with  /*.  An^ii-Hm,  in  which  tbe  bona  ia 
rtcd,  as,it  is  in  a  slight  degree  in  P.yntmde. 
slly  layer  fonning  tltc  basin,  in  inoat  uf  the  apeaoa,  ■■ 
very  thin,  and  in  finely  pliratcd  owing  to  ita  edga  Ibldiag 
between  the  ridges  or  septa  that  Torm  tbo  baaaJ  eage»  of  the 
■^^  i  this  is  very  canspiciKHU  in  J*.  eancfUatmrn.  riie  bow* 
i  pemuMled  by  potvs,  except  in  P.  An^hmm.  In  Bonie 
ecirripedesacleft,  ooverod  only  by  lucnibtnnt',  may  bo 
1  oil  round  between  Iht;  lower  edge  of  the  shell  and 
the  basis ;  a  cU-ft  uf  tlii«  nature  i»  mtliur  cun»picut)U8  in 
P.  crmatKm,  no  that  small  iiortionH  of  the  Bqrta  on  the  in* 
ternal  surface  of  tlie  walls  eon  be  seen  fruui  the  outside.  In 
P.  moti/icm/anir,  an  analogous  atrudure,  dovclitprd  to  on 
exticDio  dfgrce.  prescnta  a  ver)'  diflervtit  and  Hiiiqiic  apix-ar- 
ancc;  lite  shell  is  nearly  flat,  and  the  .smooth  outer  lamina 
doia  not  nearly  rvtuAi  to  the  circumfeninv,  a  widt-  txirder 
being  thus  left  i::(iiosetl,  wbieh  is  roiighciu-d  (I'l.  13,  lig.  5  a, 
5  r,  5  rf,  5  *■)  l)v  the  exponua*  of  the  irregular  septa,  1  have 
not  seen  a  frrsti  s|>c(-iiur»,  but  tbtrrc  rnnnot  Ite  a  doubt  that 
this  border  is  pnj|tcriy  cohered  liy  menilimne. 

Jumal't  Jioi/jf. — i'Vom  «on»e  cnnae,  porliapa  from  the 
cornli  in  which  the  species  of  Pvrgmna  ore  imbedded,  long 
reuinining  damp,  tl>e  internal  organs  nie  gcDcrally  badly 
pnscned.  I  havo  received,  in  s^nrits  of  wine,  only  P. 
At^icum,  but  1  have  examined  dry  apccimcns,  in  a  tolcraUe 
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as  it  would  appear,  in  the  East  Indian  Archipelago.  From 
the  habits  of  the  corals,  most  of  the  species  must  be  inha- 
bitants of  shallow  water.  Pyrgoma  Anglicum,  however,  18 
ao  inhabitant  of  deep  water  on  the  southern  shores  of  Eng- 
land, whereas  at  St.  Jago,  in  the  Cupe  de  Verde  Islands,  I 
myself  collected  it  adliering  to  a  Caryophyllia,  within  the 
tidal  limits.  This  same  species  existed  on  the  shores  of 
England  during  the  Coralline  Crag  period  ;  and  at  this  epoch 
it  attained  u  larger  size  than  at  present.  Two  species  of  the 
genns,  according  to  Sismonda,  are  found  in  the  tertiary  beds 
of  Piedmont.  Mr.  Stutchbnry,  who  is  so  well  acquainted 
with  recent  cirripedea,  informs  me  that  he  has  for  many 
years  examined  fossil  Secondary  corals,  in  the  expectation  of 
finding  imbedded,  species  of  this  genus  or  of  some  allied 
form,  but  without  success.  The  same  species  of  Pyrgonia 
is  by  no  means  always  confined  to  the  same  coral :  I  have 
seen  P.  crenatitm  on  four  or  tive  different  corals,  and  F, 
Attglicum  on  at  least  three  kinds :  on  the  other  hand,  I  have 
seen  P.  millejiorte  only  on  the  Millepora  complanafa  (a 
member,  as  I  believe,  of  the  vegetable  kingdom),  and  P.  man- 
ticularice  on  a  Monticularia  from  near  Singiipore. 


1.  Ptkgoma  Anglicum.     pi.  12,  fig.  4  a — 4  c. 

Pracoiu  AitOLiCi.    O.  B.  Soteerlig,     fsino  dcscript.)  Genera  of 
Ikccnt  nari  FossU  Shells,  fig.  7.  No.  18, 
Sept.  1S23. 
MEGiTBXMi  (Adna)  Amglica.    J.E.Griry.    Annals  of  Pliilowpli. 
(new  series),  vol.  x,  Aug.  1SS6. 
Pymoma  BDLCiTDM.    Pkitippi.    Euumerslio  MoUuscorun  Sicilie, 
Tab.  12,  %.  Z*,  (1836). 
—        AKOUCA.     Jlroien.     lliustratioDS  of  Coocliologj,  (Sd  edit., 
18M),  Tab.  53,  Bg.  37—89- 

S/teU  steeply  conical,  purplish  red:  orifice  ova!,  narrow : 
basis  permeated  by  pores,  generally  exaerted  out  of  (he  coral: 
scutum  and  tergum  mb-triangular. 

ab. — South  oout  of  Enfltnd  and  of  Ireland,  (19  to  45  fntlioins,  Forbea 
and  MacAiidrcw) ;  Sieflj ;  Madeira;  St.  Jiigo,  Cape  Jc  Veide  Islands ;  gtDeiali7 
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attached  to  the  et^e  of  the  cup  of  a  Canroph^llia,  in  deep  water,  but  at 
St.  Ja^  within  the  tidal  limits ;  Mus.  Brit.,  Uuming,  Lowe,  &c. 
FouU  in  the  Coralline  Crag,  Ramsholt ;  Mus.  S.  Wood. 

Oeneral  Appearance. — Shell  ateeply  conical,  alightlj  compreaaed, 
the  lower  part  with  rounded,  approximate,  radiating^  riba :  colour 
dull  purpliah-red :  orifice  o? al,  amall,  and  narrow.  The  baaia  ia  not 
deeply  conical,  and  occasionally  ia  CTen  flat.  Generally  it  atanda 
ezaerted ;  but  in  the  Coralline  Crag  apecimena,  it  ia  almoat  whollv 
imbedded.  Externally  it  ia  furnished  with  riba  corresponding  with 
those  on  the  shell.  The  largest  recent  specimen  which  I  haTc  seen, 
from  St.  Jago,  was  *22  of  an  inch  in  basal  diameter ;  but  some  few  of 
the  British  specimens  are  nearly  as  large,  and  one  of  the  foasils  from 
the  Coralline  Crag  a  little  larger. 

The  Scuta  and  Terga  are  of  the  ordinary  shape  of  theae  Talves  in 
Balanus  and  its  allies.  Scuta  triangular,  with  the  basal  margin  a  little 
curved  and  protuberant :  adductor  and  articular  ridges  distinct  from 
each  other,  moderately  prominent :  there  is  a  small  hollow  for  the 
lateral  depressor  muscle.  Terga  triangular,  with  the  spur  rather 
narrow,  moderately  long,  placed  near,  but  not  confluent  with  the  basi- 
scutal  angle  of  the  Talve.  The  basal  margin  forms  an  angle  rather 
aboTc  a  right  angle  with  the  spur.  Internally,  the  articular  ridge  and 
crests  for  the  depressor  muscles,  feebly  developed. 

Internal  Structure  of  the  Shell  and  Bans, — Internally,  the  shell  ia 
ribbed  more  or  less  prominently.  The  lower  edge  of  the  sheath,  which 
is  reddish,  and  extends  far  down  the  walls,  seems  always  to  project 
freely..  In  several  specimens  there  were  on  each  side,  at  the  carinal 
end  of  the  shell,  a  trace  of  a  suture,  which  could  be  perceived  only  on 
the  sheath.  The  basis  appears  always  to  be  permeated  by  minute  tubes 
or  pores,  though  these  are  sometimes  rather  difficult  to  be  seen. 


2.  Ptrgoma  Stokesii.    PI.  12,  fig.  6. 

Megatbebia  Stokesu.     /.  E.  Gray,    (sine  descript.  aut  fignri) 

Annals    of  Philosophy,    (new    series), 
vol.  10,  Aug.  1825. 

Shell  moderately  conical,  pale-purplish  red :  orifice  oval : 
basis  not  permeated  by  pores ,  deeply  imbedded  in  the  coral  : 
scutum  and  tergum  sub- triangular. 

Hob. — Imbedded  in  the  Mjcedia  (Agaricia)  agaricites ;  therefore  from  the 
West  Indies  ;*  Brit.  Mus.  and  Stutchbury. 


*  I  am  greatly  indebted  to  Mr.  Dana  for  having  named  for  me  the  coral  * 
this  species  was  imbedded,  and  informing  me  that  it  is  a  West  Indian 
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This  species  comes  so  close  to  the  last,  that  I  am  not  siire 
that  I  have  acted  rightly  in  retaining  it,  bnt  I  think  that  it 
is  distinct;  and  in  this  case,  it  is  the  representative,  on  the 
other  side  of  ttie  Atlantic,  of  P.  Anglicum  of  onr  own  side.  It 
will  be  sufficient  to  point  out  the  few  points  of  diSerence. 
The  shell  is  much  more  depressed,  with  flic  orifice  oval, 
larger,  and  not  so  narrow.  It  is  apparently  of  a  paler  red, 
and  the  radiating  ribs  perhaps  not  so  prominent.  The 
basis  offers  the  most  important  difference,  being  deeply 
imbedded  in  the  coral ;  and  there  is  not  the  least  appearance 
of  the  thin  shelly  layer,  of  wliich  it  is  composed,  being 
permeated  by  pores,  as,  we  have  seen,  is  always  the  case 
with  P.  Anglicum.  As  in  this  latter  species,  the  sheath 
here  depends  freely.  The  opercular  valves  are  closely 
similar;  but  in  the  scutum,  the  adductor  ridge  occupies  a 
rather  more  central  position;  and  in  the  tergura,  the  basal 
margin  is  more  inclined  towards,  or  forms  a  greater  angle 
with,  the  spur :  these  differences,  by  themselves,  I  con- 
sider quite  insufficient  to  cbaracteiise  a  species ;  but  con- 
joined with  the  flatter  shell,  the  larger  orifice,  the  more 
deeply  imbedded  and  non-porose  basis,  they  may,  I  think, 
be  admitted  as  sjiecific.  In  dimensions,  this  species  seems 
to  attain  a  slightly  larger  size  than  P.  Anglicam,  for  several 
specimens  were  "22  of  an  inch  in  diameter. 


3.  Ptrgojia  cancfxlattjm.     pi.  12,  fig.  5  a — 5/. 


Pyrgoma  ciscELLiTA.     Uach  (I)     Eitcjclop.  Brit.,  Supplemenl. 
vol.  3,  PI.  57. 18ii. 
—         L0DAT4.      J.  ff.   Gra^  (!)      Aunals  of  PLilosopbj,  (cow 
aeries),  vol.  i(J,  1825. 
Cheueu  HAtDNNA^iTE.     i)f.  Blaiiaatte.    Diet.  Sc.  I^at.  (siiie  dcs- 
cript.),  PlllC.  fig.  7,3.  i. 

Shell  with  the  circumference  generallg  lobed:  scutum  eloti' 
gated,  with  the  adductor  ridge  descending  far  below  the  basal 
margin,  and  produced  at  the  rostral  end  into  a  square  point  ; 
tergum  with  the  spur  four  tiiues  as  long  as  Ikv  upper  part 
of  the  valve. 
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Hab, — ^Imbedded  m  a  Gemmipora,  probably  from  the  West  Indies  ;*  Mas. 
Brit,  and  Gaming. 

Appearance  and  Structure  of  Shell. — Shell  nearly  flat,  sometimes 
tinted  dull  dirty  purple,  with  the  surface  marked  by  slight,  broad, 
approximate  ridges,  the  ends  of  which  form  considerable  projections, 
giving  to  the  shell,  when  not  too  much  encrusted  by  coral,  a  lobed 
border.  In  young  specimens  (*15  of  an  inch  in  diameter)  some  of  the 
points  projected  half  as  much  as  the  semi-diameter  of  the  shell,  giving 
it  a  radiating  appearance.  The  orifice  is  oval  and  rather  small,  but  of 
variable  size.  The  shell  is  thick,  and,  near  the  outer  lamina,  is  pene- 
trated by  pores  :  the  internal  surface  is  smooth.  The  sheath  (fig.  5  b) 
extends  down  but  a  short  distance  from  the  orifice  ;  it  is  closely  attached 
to  the  walls :  the  lines  of  growth,  at  a  point  on  each  side,  bend  a  little 
downwards  (instead  of  upwards,  as  in  the  two  following  species),  and 
hence  the  lower  edge  of  the  sheath  irregularly  projects  downwards  on 
each  side.  The  basal  cup,  internally,  is  plicated,  the  hollows  corre- 
sponding with  the  projecting,  longitudinal,  parietal  septa,  which  form 
the  lobed  border  of  the  shell.  The  largest  specimen  which  I  have  seen, 
was  rather  above  '4  of  an  inch  in  diameter. 

The  Scuta  and  Terga  are  not  calcified  together :  they  are  both  much 
elongated.  Scutum  :  (fig.  5  c,  5e)  for  the  first  time  in  the  genus,  or 
indeed  in  the  family,  this  valve  presents  a  remarkable  character  in  the 
adductor  ridge  being  immensely  developed,  so  as  to  project  far  below 
the  ordinary  basal  margin.  At  the  rostral  end,  it  at  first  appears  to  pro- 
ject even  more  than  it  really  does,  for  the  toothed  occludent  margin  is 
in  fact  a  prolongation  of  the  true  valve,  as  distinct  from  the  adductor 
plate.  Excluding  this  very  narrow,  prolonged,  occludent  margin,  the 
adductor  plate  projects  for  a  length  equalling  the  rest  of  the  valve. 
Along  the  tergal  margin,  the  adductor  plate  is  united  to  the  articular 
ridge ;  and  at  the  rostral  end,  it  is  produced  into  a  square  tooth,  whence 
a  square-edged  ridge  extends  on  the  surface  of  the  plate  upwards  to  the 
ordinary  basal  margin  of  the  valve.  The  exact  shape  of  this  adductor 
plate  varies  a  little,  as  does  the  degree  to  which  it  is  closely  attached 
to  the  ordinary  basal  edge  of  the  valve.  The  valve,  as  distinct  from 
the  adductor  plate,  is  narrow,  with  the  basal  margin  regularly  curved. 
The  articular  ridge  is  very  prominent. 

Terga  extremely  narrow,  linear,  consisting  in  chief  part  of  the  spur, 
which  is  fnlly  four  fifths  of  the  entire  length.  Externally  (fig.  5  (f)  the 
valve  is  furrowed,  with  the  edges  more  or  less  folded  in  along  the  spur. 
The  upper  or  ordinary  part  of  the  valve  is  about  one  third  wider  than 
the  spur.  The  basi-carinal  angle  is  sharp,  owiog  to  the  basal  margin 
being  a  little  hollowed  out.  A  special  plate  of  shell  (fig.  5/),  hollow 
under  its  basal  edge,  runs  from  the  carinal  margin  to  the  articular 
ridge,  which  latter  is  situated  in  the  middle  of  the  valve,  and  against 


♦  In  this  case  1  am  agaiu  indebted  to  Mr.  Dana  for  naming  the  coral;  he 
informs  me  that  the  genus  is  found  in  the  Paciiic  and  East  Indies ;  the  specimen 
sent  be  bcUcvcs  is  the  0.  cinerascetts. 
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which  the  articular  ridge  of  the  scutum  abuts.  Tlie  opnr  is  centrnl ; 
its  end  is  blunlly  pointed.  The  total  length  of  the  tergiim  rather  ex- 
Gee<ia  that  of  the  eciitum,  tlie  produced  adductor  ridge  beiiig  included 
in  the  latter. 

Affinities. — Under  P.  grande  1  Bhall  make  a  lew  remarks,  showing 
that  ill  aeveral  cliaracters  f.  cancel  latum  and  ffraiide  are  at  opposite 
ends  of  a  short  series,  with  P.  conjiu/alum  intermeUiute  between  them. 


4.   PlROOMA  CONJOQATOM.*       PI.   12,   fig.  7  a 7  C. 

Shell  nearly  fiat,  mlA  approwiviate  radiating  ridges^ 
scutum  and  tergam  calcified  together  without  ang  suture : 
scutum  with  the  adductor  ridge  descending  below  the  basal 
margin,  and  produced  at  the  rostral  end  into  a  point : 
tergum  with  the  spur  about  as  large  as  the  upper  part  of 
valve. 

Hab, — B«d  Sea;  Brit,  Mus,  and  Cuming. 

Appearance  and  Sfmelure  of  Shell. — Shell  white,  or  with  a  tinge  of 
purple;  nearly  flat,  with  moderately  prominent,  narrow,  approximate 
ridges,  radiating  from  the  orifice,  which  is  uval,  rather  nnrrow,  and  not 
verjr  small.  In  the  largest  speeimena  the  ridges  are  teas  prominent 
than  in  the  figure  given.  The  walls  are  thick,  and  not  at  all  porose : 
the  sheath  extends  down  almost  to  the  base  of  the  shell,  and  its  lower 
edge  is  closely  attached  to  the  walls :  on  each  side,  towanls  the  carina, 
there  is  a  trace  of  a  suture,  and  the  lines  of  growth  on  the  sheath  are 
here  a  httle  nptumed.  The  basis  is  deeply  imbedded  and  internally 
furrowed  ;  the  calcareous  layer  forming  it,  is  ihin.  The  largest  speci- 
men was  '4  of  an  inch  in  the  longer  diameter. 

TheScu/a  and  Terga  (fig,  76,  7  e),  in  all  the  specimens  which  I  have 
Been,  are  calcified  together,  with  no  trace  of  asuture.  There  is,  however, 
a  slight  furrow,  wbicb,  I  believe,  marks  the  normal  line  of  separation 
between  the  two  valves;  and  in  the  following  descripliou  this  is 
asBumed  to  be  the  case.  The  Scutum  has  the  adductor  ridge  greatly  deve- 
loped, so  as  to  project  below  the  ordinary  basal  margin  to  a  dbtauce  oi 
great  as  the  height  of  the  valve.  At  the  rostral  end,  this  adductor 
ridge  or  plate  is  produced  Into  a  point;  and  at  the  tergal  end,  it  ia 
blended  with  the  articular  ridge,  and  united  to  the  inner  face  of  the 


•  Dr.  Gray  tliiuks  this  is  the  Pfrffona  itellala,  of  Cbeiin,  f'  Dlust.  Concli.') ; 
it  may  be  an ;  but  the  figure  given  of  tlie  slietl  will  do  eqaully  welt  or  tatber 
better  for  the  Pvrfomiim  dentalum  al  this  work,  and  for  some  varieliea 
of  P.  creaatiia.  Without  a  careful  description  o(  the  opercular  valves,  it  is 
really  impossible  to  cccogciae,  with  auy  apjiroacli  lo  certainty,  the  speciea  of 
this  gcDus. 
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tergam.  That  portion  of  the  scutum  which  corresponds  with  the  ibIjc 
in  ordinary  cases,  and  alone  is  externally  visible  as  long  as  the  oper- 
culum is  united  by  the  opercular  membrane  to  the  sheath,  is  narrow, 
with  the  basal  margin  considerably  hollowed  out :  the  occludent  edge 
is  formed  into  thick  teeth.  The  Tergum  is  elongated,  rather  exceeding 
in  length  the  scutum,  the  latter  being  measured  from  the  apex  to  the 
rostral  projection  of  the  adductor  plate.  The  surface  of  the  valve  ia 
depressed  in  the  line  of  the  spur,  with  the  basal  end  of  the  latter 
bluntly  pointed.  A  very  slight  flexure  (fig.  7  c)  on  the  basal  margin 
indicates  where  we  may  believe  the  spur  to  commence,  showing  that  it 
rather  exceeds  in  length  the  whole  upper  part  of  the  valve.  The  lines 
of  growth  obscurely  indicate  a  tendency  to  the  formation  of  a  slight 
"  occludent  ledge"  along  the  carinal  margin.  Traces  are  just  visible 
of  crests  for  the  attachment  of  the  tergal  depressor  muscles. 


5.  Ptrgoma  geande.    PL  13,  fig.  1  a — 1  d. 

NoBU  GRAKDis.    0,  B.  Sowerhyy  junr*    (sine  descript.)  Concho- 

logical  Manual,  fig.  29,  1839.* 
Ckeusia  GRAKDIS.    Chenu,    Illust.  Conch.,  Tab.  1,  fig.  2  tf,  sed  non, 

fig.  2. 

Shell  moderately  convex,  nearly  smooth:  scutum  and 
tergum  calcified  together  without  any  suture :  scutum  fur- 
nished with  a  small  occludent  ledge,  toith  the  adductor  ridge 
descending  below  the  basal  margin :  tergum  square  toithout 
a  spur. 

Siab. — Singapore  and  East  Indian  Archipelago ;  Mas.  £rit.,  Cuming,  Stutch- 
bury ;  imbedaea  in  two  kinds  of  coral. 

Appearance  and  Structure  of  Shell  and  Basis, — ^The  shell  is  conical, 
though  to  a  variable  degree,  and  sometimes  is  much  depressed.  The 
surface  is  smooth,  with  only  traces  of  narrow  approximate  ridges.  The 
colour  is  white,  often  with  a  tinge  of  dark  purple.  The  orifice  is  oval, 
and  moderately  large.  The  shell  and  a  small  portion  of  the  basis 
usually  stand  exserted  above  the  coral.  The  walls  are  of  variable  thick- 
ness; when  thick,  the  pores,  by  which  they  are  permeated,  are  but 


*  It  is  quite  possible  that  this  mav  be  the  Balantu  duploconm  of  Lamarck, 
but  with  such  a  character  as  the  following,  who  can  possibly  recognise  a 
species  ?  "B,  t^ta  parte  suprevtd  univalvi,  indivUd^  convexd:  inferiore  turbi- 
naidy  non  elausd:  aperturd  ellipticd.  L'exemplaire  est  sans  opercule  et  in« 
oomplet.' 


» 
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little  appArent ;  BOTDetiEaeR  there  is  more  tbnn  &  aingte  row  of  pores. 
The  points  of  the  septn  on  ihe  liitsnl  eilge  of  tiie  ^hcll  arc  Bmnll.  The 
iuterual  st:rfai:e  of  ihe  bIk-II  is  Htnuoth.  The  shenili  is  cla«ely  Rttached 
to  the  vnIK  nod  descends  iienrly  to  the  linsis ;  un  each  aide  its  Hues 
of  growth  are  slightly  upturned.  The  basis  is  deeply  cup-formed  or 
oyliadrical,  and  in  section  ovnl  like  the  iiliell ;  it  penetrates  the  coral  to 
B  very  remarkable  depth, — in  one  insbiiice  to  three  inebes.  The  sfaelly 
layer  forming  it,  is  thin,  finely  furrowed,  and  not  permeated  by  pores. 
This  is  the  largest  Bpecies  in  the  genus ;  one  specimen  was  three  quarters 
of  an  inch  in  its  longer  diameter,  and  ahove  three  inches  in  length. 

The  Scuta  and  Terga  are  calcified  together,  without  any  trace  of  a 
suture;  the  line  of  junction  can  be  inferred  only  from  the  analogy  of 
P.  conjugatum,  in  which  species  the  valves  have  a  more  normal 
character,  and  are  separated  by  a  slight  furrow.  It  may  be  seen  in  the 
figure  (PI.  13,  fig.  1  d)  of  the  right  and  left  hand  opercular  Talres, 
viewed  from  verlicnlly  above  in  their  proper  relative  positions,  how  ab- 
normal their  appearance  is,  which  ia  partly  caused  hy  tlie  spiuose 
occludent  ledges,  presently  to  be  described,  but  chiefly  from  the  carinal 
margins  of  the  two  terga  not  being  straight  and  parallel,  as  in  all  other 
cirripedes.  and  therefore  not  meeting  each  other,  as  is  usual.  In  other 
genera,  only  the  upper  part  of  thecarinalmnrgiu  of  the  two  terga  can  be 
opened  for  the  exsertion  of  the  drri,  the  lower  portion  being  united  lif 
memhrane  \  bul  here,  1  have  liltle  doulit,  from  the  position  of  attach- 
ment of  the  adductor  muscle  (fig,  1  c),  so  close  to  and  almost  on  the 
terga,  that  rhe  whole  length  of  the  carinnl  niarj^ia  of  tlie  two  terga 
is  free  or  disunited  for  the  protnision  of  the  cirri.  This  opening  be- 
tween the  two  terga  evidently  cannot  be  closed,  but  is  probably  filled  up, 
and  the  animal  thus  protected,  by  ihe  dorsal  surfaceB  of  the  curled-«p 
cirri ;  such,  I  believe,  being  likewise  the  case  niih  some  pedunculated 
cirripedes,  as  with  Conchoderma.  The  tcutum  hna  n  titrge  adductor  plate, 
which  enlenda  some  little  way  (namely,  about  o»e  quarter  of  the  height 
of  the  valve),  below  the  ordinary  basal  margin.  This  latter  margin  is 
slightly  sinuous,  and  a  little  hollowed  out  towards  the  tergal  comer  of 
the  valve.  I  believe  that  the  ridge,  which  runs  down  to  the  bast-scntal 
corner  of  the  tergum,  though  appearing  to  be  part  of  the  scutum,  really 
belongs  to  the  tergum.  The  adductor  Kcutorum  plate  is  not,  as  in  the 
last  two  species,  produced  into  a  point  at  the  rostral  angle  :  at  the  tergal 
end  it  blends  into  the  under  surface  of  the  tergum.  The  occludent 
maipn  is  coarsely  toothed.  Ratber  on  the  under  side  of  this  margin 
and  in  the  upper  part,  there  isa  narrow  occludeatledge,  which e.itenda 
up  beyond  the  apex  of  the  valve,  and  thence  runs  a  lit^le  way  along  the 
carinu  margin  of  the  tergum.  This  ledge  is  thickly  clothed  with 
strong,  yeUowish-brown  spines,  and  hence  appears  like  a  brush.  It  is 
remarkable  that  the  cavity  for  the  adductor  scutorum  muscle  is  situated 
almost  on  the  tergum. 

The  tergum  is  of  large  sixe,  and  nearly  square  ;  it  is,  in  appearance, 
separated  from  the  scntnm  by  a  ridge  running  up  to  the  apex.  The 
basal  margin  forms  a  right  angle  with  the  carina!  margin,  along  which 
latter  margin  the  lines  of  growth  are  upturned,  and  blend  into  the 
occludent  ledge,  which  is  common  to  the  two  valves.    There  cannot  be 


I 
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said  to  exit t  any  spur,  the  whole  hasal  margin  being  almost  straight ; 
nevertheless,  on  close  examination,  the  ridge  which  in  appearance  sepa- 
rate the  scutum  and  tergum,  may,  I  think,  be  safely  considered  as  one 
side  of  the  spur  (which,  it  should  be  remembered,  has  in  all  ordinary 
cases  a  longitudinal  furrow  or  depression),  and  the  other  side  of  the 
spur  is,  apparently,  Tery  feebly  indicated  by  a  slight  flexure  in  the 
middle  of  the  basal  margin.  Hence,  if  the  spur  had  been  developed, 
it  would  probably  have  been  half  as  wide  as  the  valve.  There  are  no 
crests  for  the  tergal  depressor  muscles. 

jijfinities, — The  present  species,  with  the  last  two,  form  an  interest- 
ing series.  Pyrgoma  grande  and  conjugatum,  however,  are  more  closely 
allied  to  each  other  than  to  P.  cancellatum.  In  the  scutum,  the  whole 
valve  is  least  elongated,  with  the  adductor  plate  least  developed,  in  P. 
grandff  and  most  elongated,  with  the  adductor  plate  most  developed, 
in  P.  eaneellatum.  In  the  outline  of  the  tergum  the  range  of  shape  is 
quite  remarkable ;  in  P.  conjugatum,  which  stands  between  the  other 
two  species,  the  spur  is  rather  long,  whereas  in  P.  grande  there  is  no 
spur  at  all — a  very  unusual  circumstance — and  in  P.  cancellatum^  at 
the  other  end  of  this  short  series,  the  spur  attains  a  length  wholly 
unparalleled  in  any  other  cirripede. 


6.  Pyrgoma  millkporjs.*     PI.  13,  fig.  2  a — 2/. 

Shell  with  the  orifice  narrowly  ovate :  sheath  dark  purple  : 
scutum  much  elongated:  tergum  triangular,  convex,  without  a 
spur. 

Dab. — Philippine  Archipelafi;o  (Mindoro  Island),  Mus.  Cuming.  Mus.  Brit., 
Stutchbury,  &c.  Imbedded  m  Millepora  complanata^  sometimes  associated 
with  Balanu9  Jjax. 

Appearance  and  Structure  of  Shell, — Shell  oval,  flat,  coloured  pale 
dull  purple,  or  white,  with  slight  and  narrow  ridges,  radiating,  from  the 
orifice,  which  is  not  quite  central,  but  is  placed  rather  nearer  to  the 
carinal  than  to  the  rostral  end  of  the  shell.  The  orifice  is  small  and 
narrow ;  the  carinal  end  being  rounded,  and  the  rostral  end  narrower 
and  sharper, — this  being  the  exact  reverse  of  the  usual  shape  of  the 


♦  From  external  aspect  I  suspect  this  species  to  be  the  Creusia  madrepararum. 
Leach  (?),  as  given  in  Chenu,  *  lllust.  Ck)nch.,'  Tab.  1,  fig.  6.  But  I  feel  sure 
that  Leach  has  nowliere  published  this  name ;  and  it  may  be  observed  that  Chenu 
gives  it  with  a  mark  (f  doubt.  The  shell  in  its  imbedded  state  is  only  figured ; 
the  opercular  valves  are  not  given ;  and  no  descriptive  details  are  added.  Under 
these  circumstances  I  have  not  adopted  this  name ;  I  have,  perhaps,  been  in 
some  degree  influenced  by  the  fact  that  this  species,  judging  from  the  many 
specimens  examined  by  me,  is  never  imbedded  in  madrepores,  but  exclusively 
in  millepores,  so  that  Chenu  or  Leaeii's  specific  name  of  Madreporarum  is 
singularly  inappropriate. 
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orifice  in  the  Bnlaoidae.  The  vnlU  are  thick,  and  are  formed  of  largo 
BC{uare  tubeH,  The  internal  aurface  of  the  shell  is  t>mooth.  Tliesheaih 
(fig.  2  b)  is  nuich  more  elongated  than  the  shell,  for  nt  the  rostral  end 
it  extends  to  the  basal  margiD,  and  at  the  cariiial  end  nearly  to  it, 
whereas  on  the  two  sides  it  is  some  way  distant  from  the  base.  The 
orifice  is  considerably  out  of  the  centre  of  the  shealh,  being  placed 
nearest  to  the  carinal  end.  The  sheath  haa  its  lower  edge  ilightly 
prominent  or  free ;  the  hnes  of  growth  are  neither  turned  up  nor  down 
on  the  two  aides,  as  in  the  last  three  species.  When  nearly  full  grown 
the  sheath  ia  coloured  dark  purple,  but  wheu  young  it  ii  while,  hence 
the  upper  part  ia  white,  surrounded  by  an  oblong  purple  ring,  and  this 
is  surrounded  by  the  white  shell.  The  basal  cup  is  deep,  and  internally 
nearly  etnooth.  The  largest  specimeus  were  3  of  an  inch  in  their  longer 
diameter.  Great  masses  of  the  Millepura  are  absolutely  studded  with 
this  Pyrgoma,  with  usually  more  specimens  on  one  side  of  the  plate  or 
branch  than  on  the  other.  They  stand  in  approximately  parallel  posi- 
tions, the  broad  or  carinal  ends  of  the  orifices  pointing  upwards. 

Seula. — The  scuta  and  terga  are  closely  united,  and  are  often  (per- 
haps  always)  in  some  alight,  though  variable  degree,  calcified  together ; 
and  hence  they  often  break,  rather  than  separate,  at  the  line  of  articu- 
lation. The  external  fissure  or  Hue  of  junction  between  them  (fig.  2  c) 
is  oblique  to  the  longer  axis  of  the  scutum  ;  in  the  uppermost  part  of 
the  valve  it  ie  sometimes  almost  obliterated.  The  two  Talres  together  are 
nearly  as  long  as  the  shenth,  and  consequently  much  longer  than  the 
orifice  of  the  shell.  The  scutum  ia  much  elongated,  being  fully  four 
times  BB  broad  as  high.  The  valve  narrows  towards  the  rostral  end,  hut 
in  a  variable  degree :  the  basal  margin  is  hollowed  out  a  little  (but  to 
a  variable  amount),  close  to  the  basi- tergal  corner.  Along  the  occludent 
margin  B  sHp  of  tlie  valve,  widening  downwards,  is  a  little  bent  in- 
wards, and  this  inflected  portion  is  separated  from  the  rest  of  the  sur- 
face by  a  slightly  angular  ridge,  running  from  the  apei  to  near  the  ros- 
tral angle.  Internally,  at  the  basi-tergal  corner,  a  slight  ridge,  parallel 
and  close  to  the  basal  margin  (and  which  can  be  aeen  only  «hen  the 
basal  edge  of  the  valve  ia  held  upwards),  representa  the  adductor  ridge, 
which  we  have  seen  so  largely  developed  in  the  last  three  species,  and 
ahall  agaiu  see  in  P.  crenatum.  The  articular  ridge  (lig.  2  d)  is  eitremely 
prominent,  consisting  of  a  more  or  less  rectangular  shoulder. 

Tej^a :  these  are  rather  small  compared  to  tlie  scuta:  they  are 
triangular  and  much  arched  :  there  is  do  trace  of  a  apur.  Internally 
(fig.  'if),  the  articular  ridge  is  central :  there  are  some  vestiges  of  crests 
for  the  depressor  muscle, 

A^nilirt. — This  well-marked  species,  in  the  tendency  of  the  oper- 
cular valves  to  be  soldered  together,  and  iu  the  remarkable  absence  of 
a  tmcp  of  a  spur  to  the  tergum,  is  allied  to  P.  grande,  but  it  is  more 
closely  allied  to  the  three  following  species. 
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7.   J^TRGOMA   DENTATUM.      PI.  13,  fig.  3  a — 3y. 

Scutum  much  elongated,  with  a  tooth-like  articular  pro^ 
jection:  tergum  convex^  irregularly  triangular y  sometimcB 
with  an  imperfect  spur^  and  on  the  internal  surface  with  an 
inwardly  projecting  tooth;  scutum  and  tergum  furnished  with 
an  occludent  ledge. 

Yar.  (1),  3  r,  3^;  terffum,  with  a  sharp  internal  tooth,  projecting 
rectangularly  inwards, 

Yar.  (2),  ^d:  tergum,  with  a  broad  blunt  internal  tooth,  depending 
beneath  the  spur-like  portion  of  the  valve, 

Yar.  (3),  ^f:  tergum,  with  the  basi-carinal  end  of  the  valve  truncated, 
with  a  small  blunt  internal  tooth  projecting  rectangularly  inwards, 

Uab, — Red  Sea;  Mus.  £rit.  and  Cuming.  Also  associated  with  Fgrgoma 
erenaium,  and  attached  to  Meandrina  ipongiosa,* 

Appearance  and  Structure  of  Shell, — Shell  nearly  flat,  oval,  white 
or  pink,  with  rather  distant  prominent  ridges  radiating  from  the  mode- 
rately large  (for  the  genus)  oval  oriiice.  The  ridges  are  often  obscured, 
and  apparently  sometimes  almost  obliterated  by  the  incrusting  coral. 
Shell  permeated  near  the  outer  lamina  by  short  imperfect  pores :  in- 
ternal surface  smooth :  sheath  inconspicuous,  descending  rather  more 
than  half  way  down  the  walls  ;  lower  edge  closely  attached  to  the  walls. 
Basis  deep.     Diameter  of  largest  specimen  '3  of  an  inch. 

Scuta:  these  are  elongated,  but  to  a  very  variable  degree,  some 
specimens  being  quite  three  times,  and  some  barely  twice  as  broad  as 
high.  I  observed  this  same  variability  in  two  sets  of  specimens,  dif- 
fering, as  we  shall  presently  see,  in  the  form  of  their  terga :  it  depends 
in  part,  but  not  wholly,  on  the  varying  width  of  the  occludent  ledge, 
which  is  sometimes  only  a  fourth,  and  sometimes  half  as  high  as  the 
rest  of  the  valve.  This  is  the  first  species  in  the  genus  in  which  the 
occludent  ledge — a  structure  peculiar  to  the  genus — has  been  amply 
developed.  The  basal  mai^n  of  the  valve  is  slightly  sinuous,  and  a  very 
little  hollowed  out  near  the  basi-tergal  corner ;  it  is  also  very  slightly 
reflexed,  the  reflexed  portion  being  separated  from  the  upper  part  of  the 
valve  by  a  very  slight  depression  or  even  furrow.  I  notice  this  slightly 
reflexed  portion,  simply  as  indicating  a  well  marked  feature  in  the  basal 
margin  of  the  following  closely  allied  species.  Internally  (3^),  the  ad- 
ductor ridge  is  thick  and  slightly  prominent,  but  does  not  descend 


*  Mr.  Dana  iuforms  me  that  he  believes  that  this  coral  comes  from  the 
West  Indies ;  though  the  specimens  originally  described  by  him  had  no  label. 
If  this  be  so,  both  Pyrgoma  dentatum  ana  crenatum  have  very  wide  ranges. 
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bcuentli  the  basal  murgin :  it  blends  into  ttie  articular  ritlge,  whicU 
liLTe  projceta  in  o  reinnrknble  manner  and  degree  (3  6,  3e,  '.iff),  like  a 
rounded  toolb.  This  looib  is  in  part  a  development  of  the  occludent 
ledge  1  it  Tsries  much  in  abape.  The  line  of  juuclion  between  the 
Bcutum  and  tergum  is  uearly  straight,  and  nearly  at  right  angles  to 
their  longer  axee.  In  some  apcciuienE  the  scuta  aud  tcrga  are  pardiUly 
calcified  together. 

Terga :  iu  three  sets  of  specimens  the  lerga  differed  considerablv, 
but  as  in  every  other  respect  there  was  the  closest  resemblance,  I  00 
not  donbt  that  these  arc  merely  varieties.  laall  three,  the  valve  ia  rather 
small,  irregularly  a ub- triangular  in  shape,  and  externally  somewhat 
convex ;  in  all  three,  there  is  an  occludent  ledge,  of  Tariabte  width  as 
in  tbe  acuta ;  and  in  all  three,  tbere  is  an  internal  tootU-lIke  projec- 
tion, of  variable  form,  unlike  anything  I  have  seen  in  any  other  cirri- 
pede.  In  the_^r»<  varielij  (PL  13,  fig.  3c,  3ff),  the basi-eariual comer 
of  the  Tahe  ia  bluntly  pointed,  and  a  slight  fle.xure  separates  this  por- 
tion of  tbe  valve  from  the  other  and  acuta)  balf,  which  latter  thus 
exhibits  some  tendency  to  be  converted  inio  &  spur :  on  the  internal 
surface  (3^)  of  this  apur-like  portion  of  the  valve,  there  ia  a  rather 
long,  sharp  toutli,  which  projects  rcclaogularly  inwards ;  it  is  flattened 
in  a  plaue  at  right  anglea  to  the  longer  axis  of  tbe  scutum  and  tergutn 
together :  it  cannot  be  seen  from  the  outside.  In  tbe  »feond  variety, 
the  abape  of  tbe  valve  ia  not  very  different  (PI.  13,  fig.  3d),  excepting 
that  tbe  flexure,  tepnratiog  the  basi-carinal  corner  of  the  valve  from 
the  spur,  is  decp'T ;  but  on  tbe  internal  face  of  the  Bpur,  the  tooth  ia 
far  broader  than  in  the  first  variety,  and  is  flattened  quite  differently, 
viz.,  in  a  plane  nearly  parallel  to  the  surface  of  tbe  valve,  aud  instead 
of  projecting  rectangularly  inwards,  it  depends  beneath  tbe  basal  edge 
of  the  so-called  spur,  and  can  be  seen  from  tbe  outside.  In  the 
third  variety  (fig.  3/),  tbe  whole  carLnal  end  of  the  valve  is  cut  off, 
ond  there  can  hardly  be  said  to  be  any  trace  of  a  spur,  yet  a  slight 
furrow  apparently  marks  the  line  of  separation  between  the  baii- 
carinal  purlioii  of  the  vnlve,  here  become  very  narrow,  aud  tbe  broad, 
irregular  part,  which  would  buve  formed  the  spur  had  such  been 
developed  :  on  the  inlemal  surface  of  the  latter  portion  of  the  valve, 
there  is  a  very  small,  blunt,  alightly  flattened  tooth,  projecting  iuwardsj 
and  more  resembling  that  in  tbe  first  than  that  in  the  second  variety. 

Jffinitirg  :  under  /',  erenatam  I  will  point  out  tile  diagnosis  and  re- 
lationship between  this  aud  that  spteiea. 


I 

I 


8.    PrRGOMA   CBENATUM.       PI.   13,  fig.  4  (7,  4  b. 

PraooMi  cttEHiiuu,     G.  S.  Sotreriy-    Qencra  of  Recent  aud  Foaiil  1 
Sliolls,  (Ko.  SIS,  Sept.  1833),  fig.  1  to  6. 

Scuium  much  elongated,  with  the  adductor  ridge  descend- 
ing  below  the  reflewed  basal  margin :  tergum  with  a  broad 
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depressed  spur :  scutum  and  tergum  furnished  with  a  wide 
occludent  ledge. 

Hob. — ^Philippine  Archipelago ;  Singapore ;  Mua.  Brit.,  Cuming,  StutcfaWy ; 
aometimes  assooiated  with  Creutia  tpmuloia. 

Appearance  and  Structure  of  Shell, — Shell  not  diatinguiahable  firom 
that  of  P.  dentatum ;  nearly  flat,  o?al,  white,  aometimes  pale  pink,  with 
rather  diatant  prominent  ridgea  radiating  from  the  moderately  large 
oval  oriiice.  Shell  aolid,  or  permeated  near  the  outer  lamina  by  abort 
imperfect  porea:  internal  aurface  amooth.  The  abeath  deacenda  nearly 
to  the  baae  of  the  walla ;  it  ia  but  little  conapicuoua,  and  ita  lower 
edge  ia  doaely  attached  to  the  inner  aurface  of  the  ahell.  Baaia  deep. 
Diameter  of  largeat  apecimen  under  *3  of  an  inch. 

Scuta :  in  thia  apeciea  the  acutum  ia  more  abnormal  than  in  any 
other  Cirripede  in  the  whole  family :  thia  ia  owing  both  to  the  ad- 
ductor ridge  deacending  far  beneath  the  baaal  margin,  and  to  the  great 
development  of  the  occludent  ledge ;  hence  the  middle  and  very  narrow 
portion  of  the  valve  alone  anawera  to  the  acutum,  aa  aeen  in  other 
genera.  The  whole  valve,  including  the  adductor  ridge  and  the  occlu- 
dent ledge,  ia  narrow,  being  more  than  twice  aa  broad  aa  high ;  but  the 
proportional  width  variea,  owing  chiefly  (aa  in  the  laat  apeciea)  to  the 
varying  width  of  the  occludent  ledge.  Thia  ledge  commencea  a  little 
way  from  the  rostral  point  of  the  valve,  and  gradually  widening,  extends 
to  the  apex,  where  it  ia  either  aa  high  or  twice  aa  high  aa  Uie  reat  of 
the  valve.  It  ia  articulated  by  a  convex  aurface,  and  by  a  hollow  on  ita 
under  aide  with  the  occludent  ledge  of  tergum.  The  acutum  cannot 
be  aaid  to  have  any  tergal  margin ;  without,  indeed,  the  articular 
aurface  of  the  occludent  ledge  be  thus  called.  The  basal  margin  ia 
curved,  and  conaiderably  reflexed,  of  which  peculiarity  we  have  aeen 
a  veatige  in  the  laat  apeciea :  the  reflexion  is  not  well  shown,  owing  to 
the  foreshortening  of  the  reflexed  edge,  in  fig.  4  a :  this  reflexed  edge 
not  being  ahown,  cauaea  the  lines  of  growth  to  appear  aa  if  they  ran 
more  tranaveraely  to  the  longer  axia  of  the  valve,  than  they  really  do ; 
for  they  run  nearly  aa  in  the  acutum  (fig.  3  e)  of  P.  dentatum.  The 
direction  of  theae  linea  of  growth  ia  of  importance,  for  they  ahow  that 
the  elongation  of  the  acuta  is  due  to  an  inordinate  increase  in  their 
breadth,  aa  compared  to  the  aame  valvea  in  ordinary  species.  The 
adductor  ridge,  having  a  sinuous  margin,  runs  from  near  the  apex  to 
near  the  rostral  angle:  it  descends  below  the  basal  margin  about  as  far 
as  the  height  of  the  true  valve,  excluding  the  occludent  ledge.  Of 
course  this  adductor  ridge  or  plate  lies  beneath  the  membrane  con- 
necting the  opercular  valves  with  the  sheath,  and  is  concealed  by  it, 
as  long  as  these  valves  remain  within  the  shell.  The  edge  of  the  oc- 
cludent ledge  is  straight,  but  the  edge  of  the  middle  portion  of  the 
valve,  that  is  of  the  true  valve,  is  much  bowed. 

Terffa  (fig.  4  b) :  these  are  of  so  irregular  a  shape  that  they  can  hardly 
be  described ;  they  may,  however,  be  said  to  consist  of  two  portions 
joined  together,  of  which  the  lower  portion  ia  a  little  elongated  trana- 
veraely, of  aomewhat  variable  ahape,  with  part  of  ita  surface  conaiderably 
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depressed  (compared  with  the  rest  of  the  TRlve),  Gomeltmes  b^ing  even 
concave :  this  concnve  portion  Rppareotl;  ansvers  to  the  Bpur  in  other 
cimpedes.  At  the  acutal  corner  of  the  vnlvc  there  is  a  shoulder  (per- 
haps answering  to  the  inflected  scutal  margin  iu  nn  ordinnry  tergum), 
which  locks  into  a  hollow  on  the  under  side  of  the  occludent  ledge 
of  the  scutum.  The  internal  surface  of  the  ao-called  spur  ie  rounded 
and  convei.  The  upper  part  of  the  tergum  is  in  main  part  formed 
hy  B  grent  occludent  ledge ;  but  this,  on  its  lower  side,  is  bordered 
by  a  narrow  irregular  slip,  which,  as  shown  by  the  lines  of  growth, 
represents  the  whole  of  the  ordinary  valve,  excepting,  of  course,  the 
spur  already  described.  The  occludent  ledges  ol' both  valves  support  1 
some  fine  spines.  ■ 

4^ni/iM.— Observing  how  extraordinarily  ihe  lerga  varied  in  P.  dny  I 
latum,  and  that  the  shells  were  idtnlica!  in  that  and  the  present  specie«r  % 
it  occurred  to  me  at  first  that  tliey  might,  perhaps,  be  both  extreme 
varieties  of  one  form  :  hot  in  the  scutum  of  P.  eretiafuin,  the  iuTBriably 
greatdeveiopmentof  the  adductor  plnle,— the  marked  manner  in  which 
its  basal  margin  is  refleied, — the  absence  of  a  tooth-like  articular  pro- 
jection,— and  again  in  the  tergum  ol'  P.  crenalam,  ihe  iuvariably  large 
size  of  the  concave  spur,  without  any  internal  tooth,  altogether  con- 
vince me  that  the  two  species  n.ust  be  considered  as  distinct.  This 
species  is  allied  to  P.  yrande,  in  the  scutum  of  that  species  having  an 
occludent  ledge,  though  small,  and  a  great  adductor  plate.  1  have  only 
further  to  remark,  that  ilie  figure  of  the  opercular  valves,  given  in 
Sowerby's  Genera  of  Recent  and  Fossil  Shells,  is  so  good,  that  there 
can  not  be  the  least  doubt  about  the  present  idei  "  ~ 


9.  Ptrgoma  monticulaei*.    pi.  13,  fig.  a  a — of. 

I'rBQQMi  (DiRAci*)  MONTiccLiBix,    J,  B.  Orof.  (!)     ZoologiM 
Miscellany,  p.  G,  1S31. 

S/tell  of  an  irregular  shape,  with  a  roughened  exlertOTM 
border:  orifice  minute,  circular:    scutum  and  iergum  I 
much  elongated,  calcijied  together  without  any  suture,  Sotll 
furnished  icith  a  broad  occludent  ledge. 

Hah. — Singapore  J  Mos.  Brit,  Cuming,  ond  Stutchburj.    Somelimes  a 
elated  with  Creuaa  ipinuloia. 

Appearance  and  Slmelure  of  S^e//.— Shell  dull  white,  very  irre- 
gular ill  outline,  sometimes  rounded,  more  often  nnequnlly  elongated, 
and  frequently  etar-ehaped, — the  projections  being  quite  irregular. 
Whole  shell  nenvly  flst,  but  with  the  centra!  part  saddle-backed,  or 
formed  into  a  more  or  less  prominent  ndge,  extending  iu  the  line  of 
the  longitudinal  axis  of  the  animal's  body:  the  circumferential  portiuna 
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of  the  shell  not  UDfrequently  are  a  little  recurved  upwards.  Orifice 
extremely  minute,  circular.  The  outer  lamina  of  sheU,  which  is 
smooth,  does  not  extend  to  the  circumference,  and  consequently  a 
rather  broad,  nearly  equal  border,  wliich  is  rough,  surrounds  the  whole 
shell.  I  have  no  doubt  that,  when  the  shell  was  alive,  this  border  was 
covered  by  a  membrane,  which,  in  drying,  has  curled  up  and  been  lost, 
in  the  same  manner  as  the  strictly  analogous  but  narrow  open  seam 
between  the  basal  edges  of  the  shell  and  the  basis  in  some  cirripedes 
(as  in  the  last  two  species  of  Pyrgoma)  is  protected.  The  rougnened 
border  can  sometimes  be  plainly  seen  to  be  formed  of  normal  (PI.  13, 
fig.  5  e)  longitudinal  septa  having  crenated  edges,  with  shorter  septa 
between  the  longer  ones ;  but  more  often  the  septa  are  so  irregular, 
and  so  much  branched  (5  cQ,  that  the  whole  resembles  a  mass  of  moss. 
Why  the  outer  lamina  of  the  shell  in  this  one  species  does  not  nearly 
reach  the  circumference  of  the  walls,  I  cannot  conjecture.  The  ex- 
tremely irregular,  depressed  shape  of  the  shell,  with  the  minute  cir- 
cular orifice,  and  the  singular  rough  circumferential  and  often  slightly 
reflexed  border,  together  give  to  this  species  so  peculiar  an  aspect,  that 
until  close  examination  I  did  not  believe  thst  it  was  a  cirripede.  The 
extreme  irregularity  of  shape  depends  in  great  part  upon  the  irregular 
growth  of  the  Monticularia,  in  which  it  is  imbedded. 

Internally  (fig.  5  b)  the  walls  are  smooth,  but  they  are  perforated  by 
many  quite  irregular,  small  orifices,  which  have  the  appearance  of  having 
been  formed  by  some  boring  animal,  but  really  serve,  as  I  believe,  to 
admit  threads  of  corium  into  certain  irregular  pores  which  penetrate 
the  shell.  The  sheath  descends  but  a  very  short  distance  from  the 
orifice:  it  is  closely  attached  to  the  walls,  and  might  easily  be  over- 
looked. The  basis  is  deep,  of  an  irregular  outline,  like  that  of  the  shell, 
and  is  formed  by  a  very  thin  shelly  layer.  The  largest  specimen  which 
I  have  seen,  measuring  from  the  extreme  projecting  points,  was  *4  of 
an  inch  in  diameter. 

The  Scuta  and  Terga  (fig.  5/)  are  calcified  together  without  any 
trace  of  a  suture;  together  they  form  a  bow  with  the  two  ends  curled 
rather  abruptly  inwards ;  they  are  both  extremely  narrow,  but  furnished 
with  an  occludent  ledge,  twice  or  thrice  as  high  as  the  proper  valves 
themselves.  This  occludent  ledge,  which  is  finely  hirsute,  begins  at 
about  one  third  of  the  length  of  the  scutum  from  the  rostral  angle,  and 
runs  to  near  the  basi-carinal  angle  of  the  tergum.  The  scutum  itself 
is  curved,  with  a  slip,  along  the  true  occludent  margin  (best  seen  at  the 
rostral  end),  lying  in  a  different  plane  from  the  rest  of  the  valve,  much 
in  the  same  way  as  in  the  scutum  of  P.  fniUepone,  The  adductor  ridge  de- 
scends a  very  little  below  the  basal  margin  of  the  valve,  and  extends  for 
nearly  its  entire  length :  this  adductor  ridge  makes  the  proper  valve  even 
narrower  than  it  at  first  appears.  The  Tergum  is  extremely  narrow,  form- 
ing merely  a  border  to  the  occludent  ledge ;  but  it  is  not  short,  being  about 
two  thirds  of  the  length  of  the  scutum.  There  is  no  trace  of  a  spur ; 
indeed,  the  valve  is  rather  narrower  where  the  spur  should  have  stood, 
than  it  is  at  the  basi-carinal  end.  The  scuta  and  terga  are  calcified 
together  by  their  apices. 

AffinitieM, — Although  this  species,  as  above  stated,  differs  so  remark- 
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•hljr  in  extemni  appearance  from  tlie  other  speriea  of  the  genna,  and, 
indeed,  of  ihe  whole  fnmil;,  yet  the  aheil  in  no  one  easentitil  point  of  I 
•tmcture  materially  differs  from  its  congeners :  and  if  we  compare  the 
opercular  valveii  with  tho»e  of  the  three  Inst  specien,  we  shall  be  struck 
with  their  clone,  yet  gradunted,  affinity  :  in  P.  milleporiE  the  scuta  and 
tei^n  tend  to  become  calcified  together,  and  the  ruatro-occliidcnt  end  of 
the  scultim  is  bent  inio  a  different  plane  from  the  rest  of  the  vaWe.  Id 
F.  ittHtalmn  we  have  nn  occliident  ledge  exactly  as  in  the  present  spe-  I 
cies;  but  in  that  species  the  atlduclor  plate  is  less  deT  el  oped  than  JnP. 
montientarim  ;  on  the  other  bund,  in  P.  erenalum,  the  addnctor  plale  is 
more  developed  than  in  P.  tnimliimlaria.  If  in  P.  ermalam  we  were 
to  remove  the  spur  from  the  tergum  (and  it  is  much  less  developed  in 
P.  dentatvm ;  and  in  P.  millep'rrte  it  is  entirely  ahsent)  this  lahe 
wonld  be  almost  identical  with  that  of  P.  monlieu/ari^.  Under  these 
circumslances  I  consider  it  impossihie  to  sepantte  ihe  present  species 
as  a  distinct  genus. 

Species  dubiee. 

The  Darada  Lianai  of  J.  E.  Gray  {Annals  of  Philoaophy,  , 
new  series,  vol.  10,  1825),  was  published  without  descrip- 
tion or  figure. 

The  Megatrema  semicosiala  of  G.  B.  Sowerbyj  junr. 
(Conch.  Manual,  fig.  33, 1839),  is  not  described,  andisveiy  | 
indifferently  figured  without  the  opercular  valves,  and  there- 
fore can  never  be  recognised. 

There  is  an  admirable  figure  of  a  Pyrgoma,  without  any 
specific  name,  in  the  great '  Description  d'Egypte,'  but  from 
the  want  of  some  details,  I  cannot  positively  recognise  the 
species ;  I  am  inclined  to  believe  that  it  is  the  P.  dcntalum 
of  this  work.  ' 

M.  Chenu,  in  his  grand  Illustrations  Couchyliologiques, 
has  given  most  beautiful  figures  of  several  species  of  Pyrgoma, 
and  of  Creusia,  but  unfortunately,  from  the  opercular  valves  , 
not  having  been  figured,  I  find  it  impossible  to  recognise 
them.  The  new  species  are  Pyrgoma  steUata  (on  which  I 
have  appended  a  note  under  P.  conjugatmn),  and  P.  spon- 
ffiarum  and  P.  wrymbma  of  Valenciennes. 
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G.  Sub'Genm — Creusia.     PI.  13,  14. 

CuEusiA.    Leach.    Journal  dc  Physique,  torn.  85,  July,  1817. 

Compartments  four^  furnished  with   radii ;    basis  cup- 
formed  :  attached  to  corals. 

DuiriMioH,  imbedded  in  corab  throughout  the  tropical  seas. 

Creusia  is  closely  allied  to  Pyrgoma ;  and  had  not  this 
genus  already  been  adopted  by  several  authors,  I  should  not> 
I  think,  myself  have  formed  it ;  though,  no  doubt,  it  har- 
monises well  with  some  of  the  other  genera  of  the  family, 
which  are  perhaps  all  too  intimately  related.  Creusia  differs 
from  Pyrgoma  only  in  the  shell  being  separated  by  sutures, 
into  four  compartments,  with  well  developed  radii :  in  other 
respects,  such  as  in  general  habit,  in  the  cup-formed  im- 
bedded basis  (not  permeated  by  pores),  in  the  opercular 
valves,  in  the  characters  derived  from  the  mouth  and 
cirri,  there  are  no  generic  differences.  This  affinity  is 
more  particularly  evident  when  Creusia  is  compared  with 
the  first  few  species  of  Pyrgoma :  indeed,  for  a  short  time, 
I  was  inclined  to  consider  var,  10  of  Creusia  as  identical 
with  Fyrgoma  conjugatuvi.  With  respect  to  the  species  of 
Creusia,  I  confess  I  have  been  much  perplexed  in  deter- 
mining whether  there  be  only  one,  or  half  a  dozen.  The 
latter  conclusion  would  almost  certainly  be  arrived  at  if 
only  a  few  specimens  were  examined ;  and  it  might  naturally 
be  thought  that  some  of  the  species  were  extremely  well 
marked ;  the  difficulty  of  drawing  any  line  between  varie- 
ties and  species,  begins  only  when  some  hundreds  of  speci- 
mens, from  various  parts  of  the  world,  are  disarticulated, 
cleaned,  and  carefully  examined.  Creusia,  in  this  respect, 
offers  a  striking  contrast  with  Pyrgoma,  in  which  nearly  all 
the  species  are  strongly  characterised.  The  shell  differs  very 
little  in  the  several  varieties  or  species  of  Creusia ;  and  the 
most  marked  difference,  namely,  whether  the  walls  are 
permeated  by  irregular  pores  or  not,  seems  certainly  quite 
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variable.  It  is  in  the  opercular  valves,  which  in  other  genera 
ofiFer  by  far  the  most  reliable  character,  that  we  encounter 
the  cliief  cause  of  perplexity ;  for  the  characters  thus  de- 
rived, though  at  first  appearing  very  distinct,  blend  into 
each  other,  and  are  not  accompanied  by  any  well  marked 
differences  in  the  shell.  Only  a  few  of  my  specimens  have 
any  habitat ;  but  the  geographical  range,  as  far  as  it  does 
go,  throws  no  light  on  the  question  which  forms  to  regard 
as  species  and  which  as  varieties.  As  is  generally  the 
case  with  cirripedes,  the  variations  are  local,  so  that  the 
greater  nimiber  of  specimens  imbedded  in  the  same  coral 
resemble  each  other.  Under  these  circustances  I  have 
thought  it  best,  after  repeated  examinations  of  a  very  large 
suite  of  specimens,  to  describe  separately  each  variety,  with- 
out attaching  any  name  to  it;  but  I  will  first  make  a  few  ge- 
neral remarks  on  the  structure  of  the  shell.  If  I  do  not  thus 
throw  much  light  on  the  subject,  I  shall  at  least  not  burden 
it  with  error.  I  believe  that  the  species  will  be  definitely 
made  out  only  by  persons  resident  in  the  coral-bearing 
zones.  I  have  given  copious  illustrations  of  the  opercular 
valves  ;  for,  if  my  view  be  correct,  this  genua  offers  a  curious 
and  striking  case  of  variation ;  if,  on  the  other  hand,  I  am 
wrong,  the  drawings,  I  hope,  will  aid  others  in  coming  to 
a  more  correct  conclusion. 
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Creusia  spinulosa.     pi.  13,  fig.  6  a— 6  A:  VI  U,  6  i— 
6  K,  G  c. 

CaEUSiA  BMNULosA.      LfacA  (!)    Encjclop,  Brit.  Suppl..  vol.  3, 

PL  57. 1824. 

Ckeubik  sfdidlkube,    A  BlaiaviUe.    Diet.  Sc. N&t., PI.  116,  %.6. 

Ckeusia  oEEQiBU.     0.  B.   Soaerby  (!)    Geneni  of  Recent  ud 

Fdssil  SlielK  No.  IS,  Sept.lSaS. 

—         g&a:<dis.     Ckeaa.     Dlust.  Caocli.    Tab.  1,  fig.  2,  Bed  non 

fig.  3  a  nod  b. 

Bab. — Pliiljppine  Arcbipeiago,  China,  Singapore,  Java,  Red  Sea,  West 
Indies;  imbedded  in  varioiia  corals;  Uus.  Brit.,  Cuming,  Stutchboty, 
Dnnker,  &c. 

General  Appearance. — The  sliell  is  oval,  generally  flat,  Bometimea 
couical,  with  narrow  and  approximate  ridges  radiatiDg  from  the  orifice 
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(fig.  6  a),  Tbe  ridges,  however^  are  Bometimes  distant  from  each  other, 
and  considerably  prominent,  projecting  round  tbe  basal  border.  The 
orifice  is  either  neatly  diamondHshaped  or  oval.  The  four  compartments 
are  quite  distinct ;  the  radii  are  generally  white,  of  considerable  width, 
and  with  their  summits  not  oblique.  The  colour  is  either  white,  or  pale 
pinkish-purple;  but  in  tar.  11,  bright  pink.  Even  in  the  white 
specimens,  when  well  preserved,  the  sheath  is  generally,  bnt  not 
always,  either  pale  or  dark  purple.  Tbe  largest  specimen  which  I 
have  seen,  from  the  West  Indies,  was  above  half  an  inch  in  diameter ; 
but  from  '3  to  *4  of  an  inch  is  the  more  usual  full  size.  I  believe  that 
the  size,  as  well  as  the  great  variability  of  the  present  species,  is  partly 
determined  by  the  rate  of  growth  of  the  various  zoophytes  in  which  the 
specimens  are  imbedded,  for  the  shell  has  to  keep  on  nearly  a  level 
with  the  surface  of  the  coral. 

Structure  of  Shell  and  Baeis. — ^The  walls  are  internally  ribbed ;  the 
ribs  being  usually  prominent,  sometimes  to  such  a  degree  as  to  deserve 
to  be  called  plates.  The  outer  lamina  is  of  variable  thickness,  and  the 
prominence  of  the  internal  ribs  appears  in  considerable  part  to  depend 
on  the  extent  to  which  the  outer  lamina  has  been  thickened  from  within. 
In  many  specimens,  instead  of  the  interspaces  between  these  internal 
ribs  or  longitudinal  septa  being  solidly  filled  up,  separate  and  successive 
laminae  have  been  deposited,  by  which  the  shell  is  rendered  cancellated 
or  porose ;  but  the  pores  are  very  irregular ;  and  sometimes  they  form 
two  or  three  irregular  rows  one  behind  the  other :  this  structure  seems 
eminently  variable.  The  edges  of  the  radii  are  formed  by  crenated, 
and  occasionally  branched,  septa.  That  part  of  the  alse,  which  is 
added  during  the  diametric  growth  of  the  shell,  is  very  thin.  The  lower 
edge  of  the  sheath  seems  always  to  be  free.  The  shelly  layer,  forming 
the  basis,  which  is  deeply  cup-formed,  is  thin,  more  or  less  finely  fur- 
rowed in  radiating  lines,  and  not  permeated  by  pores. 

The  opercular  valves  will  be  best  described  under  the  following  eleven 
varieties. 

Far.  (1),  PI.  13,  fig.  6  a,  6  6,  6  c,  6d, — Hab.  Java,  and  probably 
several  other  districts. — I  will  first  describe  a  typical  sub-variety,  by 
which  I  mean  a  sub-variety  not  presenting  any  extreme  character.  The 
scutum  is  of  a  sub-triangular  shape,  with  the  basi-tergal  comer  much 
rounded  ofi*  (6  d),  and  generally  but  not  always  hollowed  out  in  a  rather 
remarkable  manner.  The  adductor  ridge  is  considerably  prominent, 
and  extends  high  up,  parallel  to  the  articular  ridge,  which  latter  is 
rounded  and  prominent,  but  to  a  variable  degree.  Near  the  rostral  angle 
there  is  sometimes  a  small  tooth,  or  only  a  trace  of  one,  depending 
beneath  the  basal  margin  ;  this  tooth  we  shall  hereafter  see  much  more 
developed.  The  Tergum  is  about  two  thirds  of  the  width  of  the  scutum. 
It  is  often  slightly  beaked,  but  this  is  more  conspicuous  in  some  of  the 
following  varieties.  The  spur  is  about  half  the  width  of  the  valve,  and 
its  basal  end  is  truncated,  and  nearly  parallel  to  the  basal  margin  of  the 
valve,  but  the  truncated  form  passes  insensibly  into  a  rounded  outline. 
The  shell  in  this  variety  is  generally  thick  and  is  not  permeated  by  pores ; 
the  orifice  is  diamond-shaped.  But  in  another  sub-variety  the  walls  of 
the  shell  are  always,  or  nearly  always,  permeated  by  pores,  and  the 
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tergnm  is  very  much  narrower,  with  the  spur  sharper,  so  that  at  first  I 
■CO  nclnded  that  these  two  sub -varietieB  were  Bpecificnltydistinct:  we  shall, 
however,  soon  see  in  var,  2  and  in  var.  4,  that  no  confidence  whatever 
can  be  placed  in  the  exact  breaJth  of  the  tergum,  or  in  the  porosity  of 
the  walls ;  hence  I  have  been  driven  lo  coDaider  the  two  varieties  juat 
meolioned  as  merely  sub- varieties. 

far.  (2),  fig.  6c,  6/  6ff.^Hab.  China;  Red  Sea.~The  aheU  is 
almost  invariably  permeated  by  pores,  sometimes  arranged  in  two  or 
three  very  irregular  rows.  In  some  specimens  the  scutnm  exactly  r&> 
sembles  that  in  var.  1,  but  with  the  tooth  near  the  rostral  angle  often 
rather  larger :  in  other  specimens  the  scutum  is  much  more  elongated 
transversely  (fig.  fie),  with  the  adductor  ridge  more  medial,  and  the 
basal  margin  not  at  all  hollowed  out  at  the  basi-tergni  corner  of  the 
valve.  The  tergum,  here,  is  the  remarkable  feature,  being  sometiraea 
excessively  narrow,  with  a  long  sharp  spur,  which  often,  but  not  always, 
terminates  in  a  needle-like  point.  In  other  specimens,  from  the  sam* 
coral  and  certainly  belonging  to  tliia  same  variety,  the  valve  is  not  ao 
narrow  (6^),  and  the  spur  not  so  pointed  ;  consequently  (as  in  several 
analogoua  cases  in  other  cirripcdes)  it  is  impossible  to  draw  any  line  oF 
distinction  between  the  specimens  with  the  narrow  and  broad  terga. 

Far.  (3).  fig.  6  A  [Creutia  ffrfffaria  of  G.  B.  Sowerbij  .']—Uab.\3a. 
known. — The  scutum  presenls  here  exactly  the  same  considerable  range 
of  variation  as  in  var.  '2.  The  tergum  is  broad,  as  in  Bar.  1,  but  the 
■pur  is  rounded,  and  from  not  being  placed  so  immediately  close  to  the 
baai-Bcutal  angle  of  the  valve,  gives  to  it  a  rather  diflerent  aspect.  The 
breadth  of  the  spur  varies ;  an  extreme  variety  is  given  in  fig.  fi  A. 

Far.  (4),  Pi.  14,  fig.  6i,  6A,  6l.—ilab.  Philippine  ArchipeUgo; 
West  Indies. — Theaeulum  here  presents  the  same  sub-varieties  as  here- 
tofore, excepting  that  I  have  not  seen  any  so  much  elongated  trans- 
versely. The  shell  ia  covered  either  with  slight,  closely  approximate 
ribs,  as  in  the  foregoing  varieties,  or  with  more  distant  and  more 
prominent  ribs.  Id  Bpecimens  taken  out  of  the  same  branch  of  coral 
the  walls  were  either  porose  or  solid.  Somelimea  the  sheath  is  bright 
purplish-pink.  It  is  the  tergum,  again,  which  presents  a  remarkable 
range  of  difference ;  for  the  longitndinal  depression  or  furrow  which 
in  the  former  varieties  was  quite  open,  here  has  its  edges  more  or  leM 
folded  inwards,  and  is  sometimes  quite  closed.  This  same  variation 
has  been  commonly  observed  in  many  species  of  Balanus,  in  which  it 
appears  to  be  dependent  on  the  age  of  the  individual ;  but  tbis  doea  not 
appear  to  be  the  case  in  the  present  genus.  As  a  consequence  of  ibe 
greater  or  less  folding  in  of  the  two  sides  of  the  furrow,  the  spur  is 
rendered  more  or  less  narrow  and  pointed,  and  thus  becomes  removed 
to  a  greater  or  leas  distance  from  the  basi-scutal  angle  of  tlie  valve. 
Further,  as  a  consequence  of  this  folding  in,  the  internal  surface  of  the 
valve  along  the  line  of  the  external  furrow,  ia  raised  into  a  longitudinal 
ridge.  The  length  of  the  spur  varies  considerably.  In  snme  very 
young  individuals,  tbe  basal  margin  descends  lower  on  the  scutal  than 
un  the  cariual  side  of  the  spur.  In  one  set  of  specimens  (lig.  6  /),  a 
plate  extended  from  the  cariual  margin  to  near  the  centra!  longitudinal 
ridge  just  mentioned:  asimilar  structure  waa  described  under  i'yr^awM 
eaneellalum. 
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Far,  (3),  PL  14,  fig.  6  m.-— Hia6.  Unknown. — We  haye  seen  in 
vara.  2  and  3  that  the  scutum  varies  considerably  in  shape :  here  it  is 
nnusaally  narrow,  with  the  adductor  ridge  almost  touching  the  articular 
ridge.  There  is  no  little  tooth  near  the  rostral  angle,  and  the  basi-scutal 
comer  is  not  hollowed  out.  The  tergum  also  varies ;  in  some  indi- 
viduals it  is  truncated  and  like  that  figured  of  var.  1,  but  ratber  more 
rounded  ;  in  other  specimens  (from  the  same  branch  of  coral)  the  basal 
margin  so  blends  into  the  spur  that  the  latter  can  hardly  be  discrimi- 
nated (fig.  ^m)\  in  other  respects  the  outline  resembles  pretty  closely 
that  of  one  of  the  sub-vars,  (fig.  6/)  of  var.  2.  The  shell  is  not  porose ; 
it  is  thick,  with  strong  internal  ribs,  and  resembles  that  of  var,  1;  but 
it  is  of  a  pale  purplish  colour. 

Far.  (6),  an,  spec.  ?  fig.  6  n — 6  q. — Hah.  Philippine  Archipelago.— 
This  is  a  very  remarkable  variety ;  we  have,  imbedded  in  the  same 
coral,  and  with  shells  absolutely  identical,  specimens  with  the  scutum 
having  three  distinct  but  graduated  forms.  Firstly,  a  scutum  trans- 
yersely  elongated,  in  all  external  respects  like  some  of  the  varieties 
mentioned  under  vars.  2  and  3,  with  no  rostral  tooth,  and  not  hollowed 
out  at  the  basi-tergal  comer,  but  with  the  adductor  ridge  more  promi- 
nent. Secondly,  a  scutum  of  the  same  general  shape,  but  with  the 
adductor  ridge  so  much  developed  (fig.  6n)  as  to  descend  slightly 
beneath  the  basal  margin,  and  to  be  seen  when  the  valve  is  viewed 
externally ;  there  is  a  very  slight  tooth  near  the  rostral  angle  (as  in  some 
former  sub- varieties),  and  which  can  be  here  rather  more  clearly  seen 
than  hitherto,  to  be  formed  by  the  adductor  ridge  (closely  united  to 
the  external  surface  of  the  valve)  extending  thus  far,  and  being  here 
produced  a  little  downwards.  Thirdly  (6/?),  we  have  the  adductor 
ridge  immensely  developed,  descending  far  below  the  basal  margin  of 
the  ordinary  valve ;  and  the  basal  margin  at  the  basi-tergal  corner  is 
angularly  and  deeply  hollowed  out.  The  appearance  of  the  valve  is 
widely  different  from  that  in  the  first  sub-variety,  yet  it  is  impossible  to 
separate  the  first  and  second  sub-varieties,  and  it  is  almost  equally  certain 
that  the  third  sub-variety  is  only  an  exaggeration  of  the  second.  The 
lower  edge  of  the  adductor  ridge,  in  the  third  sub-variety,  varies  a  little 
in  outhne ;  it  is  deeply  sinuous,  and  is  produced  at  the  rostral  angle 
into  a  point,  of  which  we  have  heretofore  seen  only  a  feeble  represen- 
tation. It  would  appear  as  if  the  great  development  of  the  adductor 
plate  had  caused  the  exterior  ordinary  surface  of  the  valve  to  shrink 
or  be  less  developed.  There  is  a  striking  resemblance  in  the  stmcture 
here  described  with  that  in  Pyrgoma  canceUatum  and  conjugatum.  The 
terga  belonging  to  the  above  scuta,  also,  vary;  the  spur  being  some  limes 
square  (6  o),  and  sometimes  bluntly  pointed :  when  the  spur  runs  in 
the  same  exact  line  (6  q)  with  the  scutal  margin  of  the  valve,  a  peculiar 
aspect  is  given  to  it,  but  this  is  by  no  means  always  the  case.  Both 
opercular  valves  are  often  partially  coloured  pinkish- purple.  The  shell 
is  not  porose ;  it  is  thin,  with  remarkably  prominent  internal  plates ; 
it  is  apparently  always  of  small  size,  which  I  attribute  to  this  variety 
inhabiting  a  hard  thin  plate-like  coral.  The  sheath  is  bright  pinkish- 
purple,  of  which  we  have  had  instances  in  some  of  the  other  varieties ; 
and  the  shell  itself  is  sometimes  pinkish.     Taking  the  scutum  of  the 
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first  iub-variety,  together  with  the  commonest  acconipnnying  variety 
of  tergum,  I  find  it  quite  impoBaible  to  asaign  to  it  a  specilic  character ; 
if,  on  the  other  hand,  vie  consider  the  scutum  of  the  third  Bub-rariety 
by  itself,  nothing  can  appear  more  itUtinct ;  but  I  must  repeat,  there 
can  be  hardly  a  shadow  of  doubt  that  the  three  aub-varieties  of  scatum 
here  described,  graduate  into  each  other,  and  are  specifically  identicfll. 

Far.  (7),  fig.  6  r. — Ha6.  Probably  Philippiue  Archipelago,  associated 
with  Balanm  quadriviltatvs. — There  can  be  hardly  any  question  of  thia 
being  specifically  identical  with  the  last  variety.  It  inhabits  a  different 
coral.  All  the  specimens  were  of  small  size.  The  walls  are  not  bo  thin, 
and  the  internal  ribs  not  so  prominent  as  in  oar.  6.  The  sheath  is  either 
white  or  dull  purple;  I  can,  in  short,  point  nut  no  difference  in  the  shell 
from  the  typical  var.  1.  The  scutum  is  not  so  much  elongated 
iroUBversely  as  in  var.  6,  and  the  bast-tergal  corner  ie  more  cut  off,-— 
in  which  respect  it  resemblea  the  common  varieties.  The  adductor 
ridge  is  largely  developed,  ao  as  to  be  just  visible  when  the  valve  is 
viewed  from  the  outside,  in  a  degree  between  the  first  and  second  sub- 
varieties  of  por.  C :  but  the  most  singular  character  is  the  larger  de- 
velopment of  the  tooth  near  the  roBtraJ  angle,  and  this  was  the  case  in 
the  same  degree  in  all  the  specimens  which  I  examined.  The  terguin 
resembles  tliat  rather  unusual  Bub-vnriety  of  par.  6  (fig.  6  5),  which 
has  the  Bcutal  margin  and  the  one  aide  of  the  spur  forming  a  straight 
line.  It  appears  to  me  that  it  would  be  absurd  to  consider  these  slight 
differences,  in  parts  unquestionably  subject  to  much  variation,  as  spe- 
cific, when  we  are  almost  forced  to  admit  that  (he  much  greater  differ- 
ences in  the  three  sub-varieties  of  for.  6,  are  not  of  specific  value. 

far.  (B), — Ha6.  Unknown,  Mus.  Cuming. — 1  have  seen  only  a 
ainglespecimenof  this,  and  refer  to  it  on  account  of  tar.  U.  The  shell 
is  rather  steeply  conical,  with  dislantand  prominent  ribs  ;  the  radii  are 
narrow i  the  walls  are  not  permeated  by  pores;  the  colour  is  pale 
purple.  Altogether  its  external  appearance  is  very  different  from  that 
of  the  foregoing  varieties;  hut  the  scuta  are  identical  with  those  of 
ear,  1,  excepting  (hat  the  rostral  tooth  is  rather  larger,  being  nearly  as 
large  as  in  the  last,  rar.  7  The  tergum  precisely  resembles  that  in 
some  specimens  of  var.  2.  Hence  this  variety  differs  from  the  first  two 
varieties  only  in  the  shade  of  colour,  the  external  shape,  and  the  greater 
prominence  of  the  external  radiating  ribs  of  ita  shell.  All  theae 
characters  are  variable  in  the  several  foregoing  varietiea,  and  they  have 
been  found,  as  yet,  inauificient  to  discriminate  apeciea  in  any  genus  of 
sessile  Cirripedes. 

Farietiei  viith  the  Scuta  and  Terga  calcified  together. 
Var.  (9),   PI  H,  fig.  6*  [C.  gpinuloM,   of  Leach  (I)]— Ha«.   Un- 
known.— Tlie  shell  is  un distinguishable  by  a  single  character  from  1 
many  specimena  of  the  first,  third,  and  fourth  varieties ;  it  is  not  per-  \ 
meated  by  pores.     The  scutum  and  tergum,  with  the  eiception  of  " 
the  one  striking  difference  of  their  being  calcified  together  without 
any  trace  of  a  suture,  are  identical  with  those  of  var.  3,  as  may  be  seen    | 
by  comparing  the  figures  6  A  and  6  a.     Hence  to  separate  this  forni 
specifically  from  var.  3,  we  should  have  to  rely  solely  on  the  caluG-  | 
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cation  or  anion  of  the  scuta  and  terga ;  but  we  haye  seen  this  is  a  point 
which  is  Tsriable  in  Elminius  Kinffii,  Pyrgoma  millepara,  and  in  some 
species  of  Balanus.     The  serial  affinities,  moreover,  in  Pyrgoma,  clearly 
show  that  this  is  a  character  of  no  great  importance.     I  must  add  that 
in  several  specimens  of  several  of  the  varieties,  the  scuta  and  terga 
were  so  closely  joined,  that  until  careful  examination,  I  was  unable  to 
detect  the  suture  separating  them ;  such  being  the  case  it  must  be 
quite  unimportant  for  any  functional  purpose,  whether  or  not  the 
valves  are  calcified  together.     1  feel,  consequently,  hardly  any  doubt^ 
that  I  have  acted  right  iu  treating  the  present  form  as  a  mere  variety. 
Far.  (10)  an,  apec.l  fig.  6^. — Uab,  Unknown. — This  variety  bears 
nearly  the  same  relation  to  var.  6,  as  the  last  variety  did  to  var,  3.   The 
shell  is  rather  stronger  than  in  var.  6,  with  the  internal  ribs  not  so 
prominent ;  and  except  in  being  tinted  pale  dull  purple,  it  differs  in 
no  respect  from  the  shell  of  var.  1 .    If  we  imagine  the  scutum  and  ter- 
gum  in  the  third  sub- variety  of  var.  6  (6|},  6  q),  in  which  the  adductor 
ridge  descends  far  beneath  the  true  basal  margin  of  the  valve,  to  be  calci- 
fied together,  without  any  suture,  we  shall  produce  almost  the  identical 
valves  of  the  present  variety.     The  scutum,  however,  here  is  not  quite 
so  much  elongated  transversely,  and  the  occludent  margin  is  spinose 
and  is  furnished  with  large  teeth ;  these  two  characters  give  the  valve 
a  somewhat  different  aspect,  and  hence  I  am  more  doubtful  than  in  the 
foregoing  case,  whether  this  form  may  not  be  specifically  distinct.     I 
must,  however,  state  that  in  Tetraclita  porosa,  1  ascertained  that  the 
teeth  on  the  occludent  margin  of  the  scuta  were  even  more  variable 
than  here  is  supposed  to  be  the  case ;   and  as  for  the  shape  of  the 
valve  we  have  seen  what  wonderful  variation  there  is  in  var.  6.     The 
tergum  in  this  variety  is  about  intermediate  between  the  two  common 
forms,  in  the  sub-varieties  of  var.  6.     As  for  the  calcification  of  the 
two  valves  together,  we  have  seen,  under  the  last  variety,  how  little 
important  a  character  it  is. 

Far.  (11)  fig.  6u,  6  m  [Cremia  grandia,  of  Chenu,  Tab.  1,  ^^.  2, 
but  not  fig.  2  a  and  b].  —  Uab.  Singapore,  associated  with  Pyrgoma 
monticularia. — This  variety  is  very  closely  related  to  the  last.  The  shelly 
however,  has  a  very  peculiar  aspect,  which  made  me  for  some  time 
think  it  must  be  specifically  distinct.  It  is  of  a  much  brighter  pink 
than  in  any  of  the  foregoing  varieties  ;  the  surface  is  marked  with  very 
prominent,  distant  ribs,  and  the  radii  nre  narrow,  in  which  latter  points, 
together  with  the  tint  (though  here  brighter),  this  variety  cannot  be 
distinguished  from  var.  7.  The  shell,  however,  is  permeated  by  several 
rows  of  pores,  in  which  respect  it  resembles  the  shell  in  var,  2,  and 
some  specimens  of  vars.  3  and  4.  In  the  opercular  valves  there  is  a 
close  general  resemblance  with  those  of  the  last  var.  10;  the  tooth, 
however,  near  the  rostral  angle,  is  not  so  prominent ;  and  in  the  tergum, 
the  spur  is  more  truncated,  shorter  and  broader  than  in  var.  10,  and 
closely  resembles  that  in  var.  1  and  2.  But  I  cannot  consider  any  of 
the  points  here  specified  of  much  weight. 

The  foregoing  descriptions  show  how  singularly  the  affinities  of  the 
several  varieties  interlock  in  the  most  complicated  manner.     Hereafter 
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•ome  oae  may,  perbape,  succeed  in  grouping  several  of  these  forms  rb 
species ;  but  [  am  sure  be  ought  not  to  ntteoipt  it  without  possessiiig 
a  very  large  suite  of  spediuens,  or  without  the  great  advantage  of  com- 
paring some  two  or  three  of  the  forma,  fresb  in  theii-  native  site. 

Speciei  dubUe. — Under  Pyrgoma,  !  have  stated  that  ihougb  Cbenu. 
his  'Illust.  Concb.,"  has  giveu   beautiful  external  figures  of  the 


shells,  imbedded  in  tbe  coral,  yet  from 
culnr  valves  and  od  the  structure  of  tl 
apecies.     So  it,  likewise,  is  with  Ci 


if  details  on  tlie  oper- 
1  canuot  recognise  his 
uu  gives  the  fullowiug 
new  species ;  C.  radiata,  multiatriata,  deeorata,  nod  atriata.  The  C, 
madreporarvm,  I  suspect  to  be  the  Pyrgoma  tnillepora  of  this  work, 
Bs  there  stated.  The  C.  grandtB  no  doiiljt  is  the  i*.  grande  of  this 
work,  tbe  Nobia  grandui  of  Kowerby.     The  name  Creiuia  Chtldrtni  ia 

P'lven  by  Dr.  Gray,  without  dcamption  or  figure,  iu  the  'Annnia  of 
hiloBophy,'  vol.  10,  new  aeries,  1K25. 


7.  Gmus — Chelonobia..     PI.  14:  PI,  15,  fig.  I. 

CiiELONOBii.    Leaeh,    Journal  de  Pliysique,  torn.  85,  (1817). 
CouosuLi.     Lamarck.     Animnui  sans  Vertrbrca.  1818. 

—  Itaaiani.     MemoLrc  di  Storin  Naturale,  1820. 

—  Jk  BtaimUlt.    Diet,  dcs  Sciences  Naturelles. 
AsiHOLBrAS.     J.  E.  Gray.     (Klein)  Annals  of  f  lillosophy,  (new 

series),  vol.  10,  (1885). 

ComparfmenU  extremely  thick,  six;  but  one  of  (hem,  tkc 
rostrum,  internally  is  composed  of  tliree  rudimentary  mm- 
pattments,  united  together :  basis  membranous:  scuta  narrow, 
united  to  the  tert/a  by  a  homy  articular  ridye. 

iJuMAn/Mii,  throughout  the  tro|i]cal,  aud  warmer  temperate  se.aaof  tbe  whole 
world  i  attaohed  to  turtles,  crusLacoa,  or  binootb  (,'asteropod  molluacs. 


This  is  a  distiuct  and  well-defined  genus.  Several 
authors  have  confounded  it  with  Coronola,  but  this  has 
been  owing  to  an  entire  misapprehension  of  the  structure 
of  the  shell  in  the  two  genera.  In  Coronula,  the  parietes 
are  very  thin,  and  are  so  deeply  folded  as  to  appear  Hkc 
rays  or  aepta  connecting  the  outside  of  the  shell  (the  ex- 
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panded  ends  of  the  folds)  and  the  internal  surface  of  the  shell, 
but  the  open  spaces  between  the  folds  are  occupied  by  the 
epidermis  of  thV^'bale,  and  are  external  to  the  cirri^e. 
In  Chelonobia,  the  parieties  are  remarkably  thick ;  hence 
the  plates  or  septa,  connecting  the  outer  and  inner  lamina, 
are  of  unusual  length;  and  the  spaces  between  them, 
though  of  course  internal  with  regard  to  the  cirripede  and 
occupied  by  the  ovaria,  have  been  compared  to  the  spaces 
external  to  and  between  the  folded  walls  of  Coronula.  There 
is  but  little  special  affinity  between  these  genera ;  and  I 
regret  that  they  have  come  to  be  placed  one  after  the  other  in 
this  work :  but  the  elongated  opercidar  valves, — ^the  thick  and 
double  opercular  membrane, — the  weak  depressor  muscles, 
— and  the  peculiar  manner  in  which  the  scutum  is  articu- 
lated by  the  aid  of  a  homy  projection  to  the  tergum,  may 
indicate  some  real  but  slight  affinity  to  Coronula ;  the  many 
points  of  difference,  however,  in  the  structure  of  the  shell 
and  of  the  opercular  valves,  and  especially  in  the  cementing 
apparatus  of  the  basal  membrane,  and  in  the  branchi^,  all 
prove  that  the  genera  are  very  distinct.  The  singular 
structure  of  the  rostrum,  which,  in  fact,  consists  of  three 
compartments  externally  blended  together,  and  which  three 
correspond  in  all  essential  respects  to  the  rostrum  and  two 
rostro-lateral  compartments  in  the  Chthamalins,  offers  a 
very  striking  point  of  identity  with  that  sub-family;  but 
neither  in  the  mouth,  cirri,  or  other  part,  can  I  detect  any 
other  evidence  of  this  relationship.  Having  so  far  discussed 
the  affinities  of  the  genus,  I  may  add,  that  the  three  species, 
though  decidedly  distinct,  are  closely  and  nearly  equally 
related  to  each  other. 

General  Appearance. — The  shell  is  genei*ally  depressed, 
and  broadly  oval  or  almost  circular ;  in  C.  testudinaria  and 
caretta,  it  has  a  massive  appearance :  the  surface  is  gene- 
rally smooth,  or,  when  disintegrated,  finely  striated:  the 
colour  is  white.  The  six  compartments  do  not  differ  much 
in  size :  the  rostrum  is  rather  larger  than  the  carina,  and 
the  lateral  compartments,  than  the  carino-lateral  compart- 
ments. It  is  remarkable  that  in  C.  caretta  (PI.  14,  fig.  2), 
even  in  si)ecimens  which  have  not  grown  crowded  together, 
the  compartments  are  almost  invariably  placed  rather  uu- 
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symmetrically,  the  rostrum  and  carina  not  exactly  facing  each 
other.*  The  shell,  though  so  thick  and  massive,  yields  easily 
along  the  lines  of  suture.  The  radii  are  moderately  wide, 
or  narrow,  or  not  at  all  developed,  being  represented  by-j 
mere  sutures;  in  this  latter  case,  in  C.  careita,  the  orifice:^ 
of  the  shell  is  enlarged,  iti  the  same  manner  as  we  have 
seen  in  some  s[)ecies  of  Balanus  and  Tetraciita,  by  the 
gradual  wearing  away  of  the  upper  part  of  the  shell.  In 
C.  tesiudinaria,  the  radii  have  a  singular  notched  structure 
(fig.  I  a),  and  the  whole  shell  a  star-like  appearance.  The- 
orifice  is  not  filled  up  by  the  elougated  opercular  valves,— ^^ 
a  considerable  extent  of  opercular  membrane  being  visible 
on  the  two  sides.  The  largest  specimen  which  1  have  seen, 
namely,  of  C.  tesiudinaria,  was  nearly  two  and  a  half  inches 
in  its  longer  diameter. 

Structure  of  the  Parieles. — ^The  parletes  are  of  unequalled 
thickness,  especially  in  the  first  two  species  of  the  genus. 
From  the  outer  lamina  (see  PI.  14,  fig.  4,  and  the  section 
in  PI.  15,  fig.  1),  numerous  vertical  plates  extend  inwards, 
alternately  to  a  less  or  greater  distance,  some  of  them  reaching 
to  the  inner  lamina:  these  answer  to  the  longitudinal  pa- 
rietal septa  in  other  genera,  and  the  elongated  cavities 
between  them  (which  occur  in  C.  testtidinaria  and  patuld^ 
answer  to  the  parietal  tubes  or  pores.  The  radiating 
plates  or  septa  have  their  sides  finely  channelled,  and  their 
basal  edges  generally  slightly  siinious  and  always  finely 
toothed.  The  interspaces  between  the  plates  in  the  uppeiv 
most  part  of  the  shell  are  filled  up  solidly,  and,  in  C.  careda^ 
even  down  to  near  the  basis :  in  this  latter  species,  th«] 
plates  are  irregular  and  much  broken  up,  so  as  in  parts  to 
consist  of  little,  separate,  flattened  points.  In  C.  patula, 
the  inner  lamina  of  the  parietcs  (h,  in  fig.  4.  PI.  14)  can  bo 
best  made  out  to  be  distinct  from  the  sheath  {ece  in  fig.  4^ 
and  c'  in  the  section  of  C.  tesiudinaria,  fig.  1,  P).  15).  ThB 
sheath  in  this  genus  descends  in  a  very  remarkable  manner 
to  the  basal  membrane,  and  has  its  basal  edge  toothed  like 
the  basal  edges  of  the  radiating  septa.     The  Inner  lamina 

•  In  Mr.  Stiilclibur/B  collection  there  is  ft  apecimcn  of  C.  taitujinaria  in 
wliicb  tlicrc  are  onJy  five  compartincnts,  one  of  tlic  lateral  compartmEnts  hiring   1 
been  aborted ;  of  tnis  I  have  aeen  no  other  insbuco  in  uiy  getius. 
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itself  does  not  descend  to  the  basal  membrane.  In  C,  ieg* 
tudinaria^  the  inner  lamina  is  of  great  thickness ;  but  in  the 
section,  (fig.  1)  owing  to  its  having  been  taken  high  up,  the 
inner  lamina,  [b),  is  not  distinct  from  the  shelly  matter  depo- 
sited between  the  septa.  In  C.  caretta,  the  line  of  separation 
between  the  inner  and  outer  laminae  can  in  no  part  be  dis- 
tinguished, owing  to  the  interspaces  between  the  septa 
having  been  solidly  filled  up,  close  down  to  the  basis. 

Slieath. — The  layer  of  shell  surrounding  the  internal 
cavity  {ece^  fig.  4,  PI.  14),  and  extending  down  to  the  basal 
membrane,  I  have  called  the  sheath,  owing  to  its  being 
distinctly  continuous  with  the  innermost  layer  in  the  upper 
part  of  the  shell,  to  which  the  opercular  membrane  is  at- 
tached :  this  can  be  best  seen  by  examining  the  alac  in  the 
separated  compartments  of  C.  patida.  The  sheath  is  not 
only  remai'kable  from  thus  descending  to  the  basal  mem- 
brane, but  in  C.  testudinaria  and  patula  from  its  lower  edge 
being  perforated  by  arched  channels  (under  c,  in  fig.  4), 
allowing  thick  ribbons  of  corium  to  reach  the  interspaces 
between  the  radiating  septa.  There  is  one  central  arch  or 
channel  in  the  middle  of  the  lower  part  of  the  sheath  of  each 
compartment,  and  one  on  each  line  of  suture,  the  sheath 
being  a  little  hollowed  out  on  both  sides  of  the  sutures.  As 
the  rostrum,  as  far  as  its  internal  structure  is  concerned, 
consists  of  three  compartments,  we  have  altogether  in  the 
shell  eight  compartments  and  eight  sutures,  and  conse- 
quently altogether  sixteen  arches  through  the  lower  part  of 
the  sheath,  allowing  sixteen  thick  ribbons  of  corium  to 
penetrate  the  parietes,  and  thus  likewise  reach  the  radii. 
There  is,  however,  sometimes  a  little  variation  in  the 
number  of  these  arched  channels.  The  upper  part  of  the 
sheath  is  transversely  marked  by  zones  of  growth,  to  the 
lower  one  of  which  the  opercular  membrane  is  attached. 
The  line  of  attachment  is  not  low  down  the  sheath. 

Radii  and  Ala. — The  radii,  when  the  compartments  are 
disarticulated,  present  a  remarkable  structure,  from  appear- 
ing to  consist  of  a  distinct  inner  and  outer  portion.  The 
radius  normally  consists  of  an  inner  and  outer  lamina, 
united  by  septa  parallel  to  the  basis;  but  here  the  inner 
portion  is  formed  by  a  central  ridge  [a  a,  fig.  5,  PI.  14),  scnd- 
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iiig  ofi'  on  both  sides  littl6  septa,  oi'fea  sub-branched  ;  it  ia 
of  nearly  uniform  width;  and  there  is  no  distinct  inner  lamina. 
Tlie  outer  portion  (6),  which  often  equals  or  exceeds  in 
thickness  the  inner  portion,  is,  in  fact,  the  normal  outer 
lamina,  developed  to  an  unparalleled  degree.  In  most 
Cirripedes  the  edge  of  the  radius  is  received  in  a  slight 
furrow  in  the  opposed  compartment,  the  lid  of  which  furroi 
is  narrow,  and  matches  Ihe  outer  lamina  of  the  radius 
here  Ihe  lid  of  the  recipient  funow  is  very  broad,  and 
resembles  the  outer  lamina  of  the  radius  in  all  its  characters. 
In  order  to  allow  of  growth  between  the  //lici  opposed 
edges  of  the  outer  lamina  of  the  radins  and  the  lid  of  the 
recipient  fnrrovv,  the  two  surfaces  are  finely  dcntated  (look 
in  tig-  5,  under  the  pita,  marked  6),  almost  like  the  crown 
of  a  molar  tooth ;  thus  allowing  films  of  corinm  to  enter. 
The  atrueturc  here  described  is  common,  in  a  greater  or  It 
degree,  to  nil  three  species,  but  is  best  seen  iu  C.  tesft 
naria.  In  this  species,  moreover,  (fig.  5,  b),  the  oul 
lamina,  instead  of  being  smooth  and  of  either  equal 
gradually  increasing  thickness  from  top  to  bottom,  is  gem 
rally,  but  not  always,  (fig.  I  a),  deeply  pitted  or  notched' 
in  transverse  lines,  the  outer  lamina  being  thus  rendered 
alternately  thicker  and  thinner,  and  so  formed  into 
transverse  ridges  and  valleys.  Hence  the  lines  of  suture 
become  toothed,  the  points  of  the  teeth  facing  each  other, 
and  not  interlocking.  In  the  transverse  section,  fig.  1, 
PI.  1 5,  of  the  same  species,  taken  high  up  across  the  shell, 
(/)  is  the  pitted  outer  lamina,  and  {e)  the  inner  portion  of 
the  radius.  Although  the  radii  are  thus  specially  added  to 
in  thickness,  they  are  not  so  thick  as  the  very  thick  wall^ 
and  hence  the  lines  of  suture  form  furrows  more  or  '  "" 
deep.  The  ala  arc  of  moderate  thickness,  and  have  tl 
sutural  edges  crenated  by  fine  transverse  septa, 

Rostrum. — I  have  already  alluded  to  the  peculiar  com- 
pounded structure  of  this  compartment,  unlike  anything 
we  have  as  yet  seen.*  The  thin  outer  lamina  is  quite 
continuous,  and  shows  no  trace  of  the  triple  nature  of  the 
compartment;  as  may  be  seen  by  comparing  the  drawiug 

*  Mj  nttenlian  nns  lirst  callril  to  Uiis  peculiar  stnictnrc  of  I.Lg  roslnim  b| 
Ur.  Slulchbury. 
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(PI.  14,  fig.  1  a)  of  the  shell  of  C.  testudinaria,  with  the 
transverse  section  (PL  1 5,  fig.  1 )  of  the  same  species :  in 
this  latter  figure,  a  is  the  outer  lamina,  and  b  a  b  the  three 
compartments  of  the  rostrum.  But  when  the  outer  lamina 
is  worn  away,  as  is  always  the  case  with  the  upper  part  of 
the  walls  in  C.  caretta  (PI.  14,  fig.  2),  the  two  fissures 
separating  the  three  compartments  of  the  compounded 
rostrum,  are  plainly  exhibited  on  the  outside  of  the  upper 
part  of  the  shell.  On  the  internal  surface,  the  sutures 
separating  the  three  compartments  are  always  open,  except 
in  the  upper  part  of  the  sheath,  above  the  attachment  of  the 
opercular  membrane,  where  they  are  partially  obliterated 
by  a  thin  continuous  layer  of  shell.  That  these  three  por- 
tions of  the  rostrum  are  in  their  essential  nature  compart- 
ments, is  well  shown  in  C.  patula  and  testudinaria,  by  the 
sheath  or  inner  lamina  having  loopholes  or  channels  (such 
as  before  described)  in  the  middle  of  each,  and  on  each  line 
of  suture.  From  the  number  of  these  channels,  seven 
altogether,  (the  two  between  the  compound  rostrum  and 
lateral  compartments  being  counted,)  the  sheath  of  the  com- 
pound rostrum  is  reduced  to  mere  flattened  pillars  between 
the  several  channels.  By  slight  violence,  the  rostrum  breaks 
into  the  three  portions ;  and  the  sutures  between  them  are 
found  to  be  marked  on  both  sides  by  sinuous,  slight, 
calcareous  ridges,  those  on  opposite  sides  locking  into  each  ; 
these  represent  the  septa  on  the  edges  of  the  radii  and  alse 
and  their  recipient  furrows,  in  the  ordinary  compartments. 
The  outline  of  the  middle  compartment  of  the  three  (best 
seen  in  section  PL  15,  fig.  1,  a),  much  resembles  that  of 
the  carina ;  in  fact,  if  we  suppose  the  growth  of  the  two  alae 
of  the  carina  to  have  been  arrested,  no  essential  difference  can 
be  pointed  out :  in  this  rudimentary  compartment,  therefore, 
we  have  a  rostmm,  characterised  as  in  the  sub-family  of  the 
Chthamalinse.  In  the  two  little  rostro- lateral  compartments, 
moreover,  (b  b),  a  slight  swelling  on  the  side  opposite  to 
the  large  existing  radius,  shows  that  if  the  development  of 
these  compartments  had  not  been  prevented,  each,  prob 
would  have  had,  exactly  as  in  the  Chthanialinaj,  a  rad 
both  sides.  In  the  introduction  to  the  Balanidae,  ] 
argued,  from  the  structure  here  described  and  from 
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other  fncts,  that  in  the  Balanin^  the  rostrum  is  composed 
of  the  three  imterior  compartraentsj  which  we  see  in  the 
Chthanmliua^,  indissoluhly  united  together;  hence  in  Chelo- 
nohin  the  miiidle  one  of  the  three  partinlly-blended  com- 
partments is  properly  the  rostrum,  and  those  on  tho  sides 
the  rostro-lateral  compartments. 

Basis. — The  basal  membrane  extends  under  the  thick 
walls  to  the  outside.  I  was  not  able  to  make  out  the 
wliole  cementing  apparatns.  The  main  trunk  ia  remark- 
nble  from  its  small  diameter,  {//  in  fig.  2,  PI.  28),  and  from 
the  distance  at  which  the  cement-glnnds  stand  apart.  Each 
gland  gives  rise  to  a  pair  of  cement-ducts,  which  tend  to  run 
in  parallel  groups ;  these  ducts  repeatedly  bifurcate,  occa- 
sionally inosculate,  and  decrease  in  diameter ;  they  debouch 
and  allow  the  cement  to  escape  at  numerous  points,  placed 
at  irregular  distances,  on  the  edges  of  each  new  shp  of  the 
basal  membrane. 

Opercular  Falves. — These  are  elongated ;  they  do  not 
fill  the  orifice  of  the  shell ;  they  are  attached  by  a  strong 
opercular  membrane  a  little  way  down  the  sheath.  The 
opercular  meniiirane  is  generally  double,  for  the  last-formed 
membrane  is  not  immediately  moulted  as  soon  as  a  new  one 
is  formed,  as  generally  happens  in  Balanus.  Externally,  the 
valves  are  marked  by  rather  rugged,  broad  zones  of  growth. 
The  Scuta  are  elongated  in  the  line  of  the  orifice  of  the 
sack;  the  occludent  margin  (PI,  14,  fig.  1  b)  is  much  in- 
flected, and  generally  sinuous ;  along  this  inflected  portion 
a  distinct  square-edged  ridge  runs,  which  widens  from  the 
apex  downwards.  The  depression  for  the  adductor  muscle 
is  very  deep  :  there  are  no  pits  or  crests  for  the  other  muscles. 
When  the  scutum  is  thoroughly  cleaned  and  all  the  mem- 
brane removed  by  caustic  potash,  the  tergal  margin  is  marked 
by  a  slight  articular  ridge  and  furrow.  This  articular  ridge 
is  very  remarkable  from  supporting  a  prominent,  flattened 
crest  (fig.  1  b),  composed  of  hard,  yellow,  horny  membrane, 
which  overlaps  the  inner  surface  of  the  tergum,  and  exactly 
corresponds,  in  shape  and  purpose,  with  the  calcareous  arti- 
cular ridge,  when  best  developed  in  other  genera.  Beneath 
the  basal  and  generally  slightly  sinuous  exterior  margin  of 
the  valve,  tliat  is,  the  margin  to  which  the  opercular  mem- 
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brane  is  attached,  a  slight  ledge  depends  (fig.  1  d),  which 
narrows  off  towards  the  rostral  end  of  the  valve.  I  should 
have  thought  that  this  had  been  a  depending  adductor 
ridge,  as  in  several  species  of  Pyrgoma,  had  there  not  been 
a  nearly  similar  ledge  beneath  the  middle  part  of  the  basal 
margin  of  the  tergum.  The  Teryum  is  mitre-formed,  with 
the  summit  more  or  less  tnmcated,  and  with  the  carinal 
margin  generally  more  sloping  than  the  scutal  margin  :  near 
the  carinal  margin  there  is  a  slight  furrow  (fig.  1  ^),  some- 
times difficult  to  be  distinguished,  with  the  lines  of  growth 
curving  down  to  it  on  each  side,  and  consequently  with  a 
very  slight,  but  variable,  corresponding  projection  on  the 
basal  margin.  This  furrow  and  slight  projection,  there  can 
be  hardly  any  doubt,  represent  the  spur,  though  here  placed 
close  to  the  carinal  instead  of  to  the  scutal  margin,  as  in 
other  genera.  The  tergum  has  a  small  articular  ridge, 
against  which  the  overlapping  horny  articular  ridge  of  the 
scutum  abuts.  There  are  no  crests  for  the  tergal  depressor 
nmscles.  Altogether  the  scuta  and  terga  are  very  peculiar. 
A  portion  dissolved  in  acid  exhibits  no  tubuU.  On  the 
opercular  membrane  there  are  no  hairs.  The  rostral  depressor 
muscles  of  the  scuta  are  singularly  feeble,  each  consisting  of 
only  one  or  two,  or  sometimes  three  or  four,  very  thin 
ribbon-like  fasciae ;  the  lateral  depressores  of  the  scutum  are 
twice  as  strong  as  the  rostral  depressores;  and  the  tergal 
depressores  a  little  stronger  than  the  lateral  depressores. 
All  these  muscles  are  plainly  marked  with  transverse  striae. 

MoufA. — The  labrum  is  not  in  the  least  buUate,  which 
character,  as  well  as  some  others  that  follow,  1  specify  on 
account  of  the  apparent  affinity  of  Chelonobia  to  the  Chtha- 
nialina),  as  indicated  by  its  rostrum.  The  crest  of  the  labrum 
is  notched,  and  on  each  side  of  the  notch  there  is  a  long 
row  of  teeth,  which,  however,  are  sometimes  worn  away. 
The  mandibles  have  five  main  teeth  ;  all  excepting  the  fii-st 
being  laterally  double.  The  maxillae  are  not  notched.  The 
outer  maxillae  are  bilobed  on  their  inner  sides. 

Cirri. — The  four  {X)sterior  pairs,  in  proportion  tc 
size  of  the  animal,  are  much  elom^ated,  and  are  remar 
from  the  number  of  their  short  segments.     The  rami  < 
first   cirrus  are  a  little   unequal   in  lengtli.     The  s( 
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cirrus  is  moderately  short,  with  its  segiiients  rather  broad 
and  protuberant,  und    thickly  clothed  with    spines.     The 
tliii'd  cirrus  is  of  unusual  length,  being  but  httle  shorter  l 
than  the  fourth  pair ;  its  segments,  however,  are  broad,  I 
and  are  thickly  clothed  with  spines,  as  are  the  two  segments  ' 
of  its  pedicel :  hence  there  is  no  real  a|)proach  to  that  im-    ' 
])ortant  eharocterof  the  Chthamaliiije,  namely,  the  similarity 
of  the  third  with  the  three  posterior  pairs  of  curi.     The 
numerous  segments  of  the  (bnrth,  fifth,  and  sixth  pairs  of 
cirri  each  support  only  two  pairs  of  main  spines ;  between 
each  of  these  pairs  there  is  a  little  tuft  of  fine  intermediate 
spines ;  the  upper  of  the  two  tufts  on  each  segment  is  the 
longest.     In  a  specimen  of  C.  pa/u/a,  in  which  there  were 
fifteen  segments  in  one  ramus  of  the  second  cirrus,  there 
were  fifty  segments  in  either  ramus  of  the  sixth  cirrus.     At 
the  exterior  bases  of  the  pedicels  of  some  of  the  anterior 
cirri,  there  are  large  tufts  of  finely  plumose,  delicate  hairs. 

Branchiee. — These  are  of  large  size :  they  consist  of  a 
single  fold,  much  plicated  and  sub-plicated. 

Ovaria. — The  ovarian  tubes  run  into  the  parietes,  and 
fill  up  the  interspaces  between  the  radiating  septa. 

Range,  ^c. — The  three  species  seem  to  range  together,  , 
over  the  tropical  and  warmer  temperate  seas  of  the  whole  I 
world.  C.  palula  and  testudinaria  are  found  in  the  Medi- 
terranean, and  the  former  at  Charleston,  in  the  United  States ; 
I  have  not  heard  of  specimens  from  any  point  further 
north.  C.  testaditiaria  and  caretta  live  attached  to  turtles; 
whilst  C.  palula  always  adheres  to  Crustacea,  to  large  and 
smooth  gasteropod  mollusca,  and,  I  lujlieve,  sometimes  to 
ships'  bottoms.  I  have  not  heard  of  the  discovery  of  any 
fossil  species. 

Mtacliment. — Chehnobia  pafula  leaves  no  impression  on 
the  crabs  and  shells  to  which  it  is  attached.  I  have  seen 
only  a  few  sfMJcimens  of  C.  iestudinaria  attached,  and  the 
carapaces  of  the  turtle  were  not  at  all,  or  scarcely  at  all,  in- 
dented by  them.  The  case  is  very  diSerent  with  C.  caretta, 
in  which  the  shell,  even  of  young  spcciniena,  is  always,  as  far 
as  I  have  seen,  imbedded  to  some  depth,  and  occasionally 
to  a  very  great  dejith  in  the  tortoise-shell.  From  the  extreme 
bai'dness  of  the  tortoise-shell,  when  dry,  the  imbcdmeut 
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appears  more  wonderful  even  than  it  really  is.    The  younger 
shells  have  the  appearance  of  having  grown  from  within  the 
carapace,  and  then  of  having  burst  through  it,  almost  like 
little  volcanos.     I  have  seen  only  one  very  young  shell  (^th 
of  an  inch  in  external  diameter)  attached,  and  here  there  was 
nothing  to  countenance  an  idea  which  at  one  time  occurred 
to  me,  namely,  that  the  larva  perhaps  fixed  itself  in  some 
little  crack  or  cavity  in  the  carapace,  and  there  underwent 
its  metamorphosis.   I  believe  that  the  imbedment  is  effected 
simply  by  the  sharp,  growing,  basal  edges  of  the  walls  of 
the  shell  indenting  the  surface,  and  finally  rupturing  the 
outer  laminae  of  the  tortoise-shell,  through  that  same  force 
by   which   the  tender   radicle  of  a  plant  penetrates  very 
hard  ground.      As  soon  as  the  surface   was   once    rup- 
tured, the  shell  of  the  Chelonobia,  growing  outwards  and 
downwards,  would  easily,  like  a  wedge,  turn  up  the  laminae 
of  the  tortoise-shell ;  and  their  ragged  ends  would  surround 
the  Chelonobia,  as  is  seen  actually  to  be  the  case.     In  the 
genus  Coronula  and  its  allies,  which  are  attached  to  Ceta- 
ceans, we  shall  presently  see,  that  the  epidermis  imme- 
diately under  the  downward  growing  shell,  and  apparently 
in  consequence  of  the  pressure  thus  exerted,  is  thinner  than 
in  the  surrounding  parts.     In  two  specimens  of  Chelonobia 
caretta,  imbedded  much  more  deeply  than  usual — in  one  of 
which   half  the   basal  edge   of  the   shell   had  fairly   cut 
through  the  carapace,  and  in  the  other  was  on  the  point  of 
eflfecting  this — the  tortoise-shell  manifestly  thinned  out  to- 
wards the  line  of  yielding;  now  this,  I  suppose,  must  be 
attributed  either  to  absorption,  or  to  the  living  tortoise- 
shell  being  actually  stretched  till  rendered  transparent  and 
ready  to  burst  or  until  bursted.     On  the  latter  view  of  the 
tortoise-shell  having  been  stretched,  we  must  further  suppose 
that  the  pressure  has   prevented  fresh  layers  of  tortoise- 
shell  being  deposited  under  the  old  and  yielding  laminae. 
In  one  of  the  above  two  specimens,  the  walls  of  the  Chelo- 
nobia were  deeply  folded,  nevertheless  the  laminae  of  the 
tortoise-shell  followed  every  curvature,  showing  that,  though 
now  so  rigid,  during  the  slow  imbedment  of  the  Cirriped 
must  have  been  sufficiently  pliant.    A  shell  attached,  as  t 
two  specimens  wcre^  could  never  be  removed,  and,  whe 
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dead  or  alive,  would  remain  for  ever  imbedded  in  the  tortoise- 
shell.  Dr.  R.  Ball,  of  Dublin,  informs  me,  that  he  has  seen 
specimens  in  which  the  shell  of  the  cirripede  not  only  had  pe- 
netrated the  carapace,  but  likewise  the  underlying  bone,  and 
had  even  entered  some  way  into  the  body  of  the  turtle :  it  is 
well  known  that  the  tusk  of  a  boar  or  the  horn  of  a  rumi- 
nant, when  curving  in  abnormally,  will  sometimes  penetrate 
deeply  into  the  bones  of  the  face  or  head ;  and  this,  I  be- 
lieve, is  effected,  not  by  the  fracture  of  the  bone,  but  by  the 
absorption  of  the  point  pressed  on :  I  conceive  a  similar 
process  must  have  taken  place  in  the  curious  specimens 
examined  by  Dr.  Ball. 


I.    Chelonobia  testudinaria.      pi.   14,  fig.  1  a  —  Id, 
fig.  5;  PI.  15,  fig.  1. 

Lkpas  testudinaeia.    Linn,    Syst.  Naturae,  1767. 

Yebbuca  testudinaria.    Ellis.     Phil.  Transact.,  tc^.  50,  175S, 

PL  34,  fig.  12. 
Balanus  poltthalamius.    BocJk,    Naturforscher,  Stuch.  12, 1778, 

fig.  9. 
Lepas  testudinabia.    Foli.    Testacea  Utriusqae  Siciliie  (179  5) 

Tab.  6,  ^g,  9—11. 
CoRONULA  TESTUDINARIA.    Bonzatii,    Memoire  di  Storia  Naturale, 

Decade  1,  (1820). 
—  —  l)e  Blainville,    Diet,  des  Sciences  Nat., 

(1824),  Tab.  117,  fig.  2. 
CiiELONOBiA  Savignii  (?).     Leoch,    Encyclop   Brit.  SuppL,  vol.  3, 

1824. 
AsTROLEPAS  KOTUNDARius.    /.  E.  Gray.    Annals  of  Philosoph.  (new 

series),  vol.  10, 1825. 

Shell  conical,  depressed,  lieaiyy :  radii  rather  narrow,  de- 
pressed^  generally  notched  on  both  sides. 

Hah, — Mediterranean ;  west  coast  of  Africa ;  north-east  coast  of  Australia ; 
Low  Archipelago,  Pacific  Ocean;  west  coast  of  Mexico,  23°  N.  Attached  to 
turtles. 

It  is  impossible  to  feel  sure  which  of  the  three  species 
of  the  geuus  Linnaeus  had  in  view,  when  describing  his 
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Lepas  testudinaria ;  but  as  Spengler  has  well  discrimi- 
nated the  following  species  urider  the  specific  name  of 
caretta*  and  Rauzani  the  third  species  under  pafula,  the 
present  name  may,  without  question,  be  retained  for  the 
following  species.  In  several  respects  this  species  is  inter- 
mediate between  0,  caretta  and  patula,  but  it  can  most 
conveniently  be  described  first. 

General  Appearance. — Shell  strong,  globulo-conical,  depressed;  out- 
line broadly  oval ;  surface  smooth,  generally  well  preserved,  but  when 
disintegrated,  upper  part  finely  striated ;  colour  dead  white ;  orifice 
oval  elongated,  rather  exceeding  in  length  one  third  of  the  longer  basal 
diameter  of  the  shell.  The  radii  are  rather  narrow,  and  deeply 
depressed;  they  have  their  summits  square:  their  outer  lamina,  as 
explained  under  the  genus,  on  both  sides  of  each  suture  is  in  most 
specimens  divided  into  teeth,  the  points  of  which  face  and  touch  each 
other.  These  teeth  or  notches  give  quite  a  peculiar  appearance  to  the 
shell,  and  alone  suffice  to  discriminate  this  species;  they  are  sometimes 
blunt  and  partially  obliterated,  but  it  is  rare  to  find  a  specimen  in 
which  some  few  teeth  do  not  occur  in  some  one  of  the  six  radii.  I 
have,  however,  seen  two  or  three  specimens  with  all  six  radii  perfectly 
smooth ;  in  one  of  these  the  general  shape  of  the  shell,  without  the  aid 
of  any  internal  characters,  almost  sufficed  to  show  that  it  belonged  to 
the  present  species ;  but  in  another  specimen,  which  had  unusually 
narrow  radii,  and  the  whole  surface  of  which  had  undergone  consider- 
able disintegration,  and  was  consequently  striated,  could  only  be  dis- 
tinguished n*om  (7.  caretta  by  internal  characters.  I  have  seen  several 
specimens  having  very  irregularly  shaped  compartments,  but  generally 
the  appearance  of  the  whole  shell  is  highly  symmetrical,  like  a  star; 
and  the  genus  was  appropriately  named  by  old  Klein,  Astrolepae,  In 
some  specimens,  in  Mr.  Cuming's  collection,  from  the  Low  Archipe- 
lago, in  the  Pacific,  taken  off  the  toe-nail  of  a  turtle,  the  shape  was 
almost  cylindrical ;  the  shell  almost  resembling  that  of  Coronula  dia- 
dema,  Tlie  largest  specimen  which  I  have  seen  was  2*3  of  an  inch  in 
basal  diameter,  but  only  *55  in  height. 

Structure  of  Shell  and  Radii. — After  the  full  generic  description, 
the  only  point  to  which  I  need  allude  is,  that  the  radiating,  parietal 
septa,  as  well  as  the  descending  sheath,  are  much  thicker  than  in  C. 
patula,  and  that  their  basal  edges  can  be  plainly  seen  by  the  naked  eye 
to  be  dentated  with  numerous  points.  The  thickness  of  these  plates 
and  of  the  sheath  varies  considerably.  In  C.  caretta,  1  may  add.  the 
plates  are  broken  up  into  many  separate  points,  and  in  this  species 
the  descending  sheath  is  not  generally  perforated,  excepting  at  the 
sutures,  by  loop-holes  for  the  entrance  of  ribbons  of  corium.     The 


*  1  am  indebted  to  Dr.  J.  £.  Gray  for  having  guided  me  to  this  identi 
cation. 
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slieatli  and  inner  lamiua  of  the  parictes  in  C.  tettudinaria,  taken  to- 
gether, fully  equal  one  third  of  the  entire  tbicfcuess  of  the  walls. 
Flattened  cavities  or  tubes  run  up  between  the  psrietal  septa  for  about 
two  thirds  of  the  height  of  the  inside  of  the  shell.  With  respect  to 
the  radii,  I  have  only  to  add,  that  the  Ihicknew  of  the  inner  portion 
relatively  to  the  generally  notched  outer  iBmina,  varies  considerably. 

Opercular  T'aluet  (fig.  I  i — 1  d). — These  closely  resemble  esfh  otlier 
in  all  three  species,  and  have  beeo  almost  suliieiently  described  under 
the  genua.  The  scutum  has  its  occliident  margin  alwnys  sinuous,  but 
to  a  variable  degree.  In  one  specimen  there  was  a  deep  little  pit  at  the 
rostral  end  for  the  rostral  depressor  muscle.  The  terga  vary  consider- 
ably in  shape,  according  as  the  hosi-cariDBl  corner  is  more  or  le«s 
tmnealed.  The  external  furrow,  markiug  the  positiou  of  the  rudi- 
mentary spur,  varies  much  in  dislinctneaH,  chiefly  depending  upou  its 
nearness  to  the  cariiial  margin  of  the  valve. 

Mout/i  and  Cirri. — The  labrura  sometimes  has  its  teeth  worn  away. 
The  second  pair  of  cirri,  relatively  to  the  others,  is  shorter  and  thicker 
than  in  the  two  following  species. 


2.  Chelonobia  carktta.     pi.  14,  fig.  3. 

Lepas  CAtutTTA.    SpengUf.    Skririor,  Nalurliisl..  Sellisknln'l,  Bd.  I, 

]790,Tab.  Cfig.  4, 
Baunds  chelitbtpbtes,    Iliwka  (!)  BiDc  descripl.,  Annnls  of  Nat. 

Hist.,  vol.  5,  p.  333. 
CoKOKULA.  SULCATA.    Ck«Hu.    Illust.  Coacb.,  Tab.  1,  Cg,  1 . 

lell  ^lo6uh-conve,v,  extremely  massive  and  heavy  ;  upper 
^  i  iDom,  aah-airiated :  radii  either  not  developed  or  very 
MTOTow :  pariefes  m/hout  caviHes  extending  up  between  the 
interrupted,  radiating  septa. 

UaL — West  coast  of  Africa;  northern  Australia;  commou.  Attached  to,  and 
gcncraliy  imbedded  in,  the  carajinces  of  turtles. 

General  Appearance.  —  Shell  extremely  strong,  massive,  heavy, 
broadly  oval,  globulo-convei;,  though  sometimes  depressed ;  dirty 
white:  surface  in  the  upper  part  always  worn  and  disintegrated, 
hence  finely  striated  ;  in  the  lower  part  a  little  rugged,  shghtly  folded, 
and  occasionally,  in  deeply  imbedded  specimens,  much  folded  or 
ribbed.  OriUce  oval,  not  Bt  all  angular,  rather  exceeding  in  length 
one  third  of  the  basal  diameter  of  the  shell.  Radii  either  not  at  all 
developed,  or  very  narrow ;  but  even  in  the  former  case  the  six  lines  of 
Biiture  nrc  plain  ;  and  iu  the  latter  case  the  radii  lie  at  some  depth  be- 
neath the  surface  of  the  shell.  It  is  remarkable  that  the  compartmenls 
are  hardly  ever  arranged  Rymmctrically.  the  rostrum  and  carina  not 
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facing  each  olher  exactly ;  and  this  holds  good  in  specimens  attached 
separately,  without  any  apparent  cause  for  this  want  of  symmetry. 
The  largest  specimen  which  I  have  seen  was  2*1  in  basal  diameter; 
and  this,  which  was  a  steeply  conical  individual,  was  1  *  1  in  height ; 
and  therefore  nearly  twice  as  high  as  an  ordinary  large  specimen  of 
C  testudinaria. 

Structure  of  Shell  and  Radii, — ^The  descending  sheath  and  radiating 
septa  are  of  very  variable  thickness,  and  have  their  basal  edges  finely 
dentated.  The  septa  are  not  continuous,  from  the  circumference  to  the 
sheath,  in  unbroken  plates,  but  are  irregularly  divided  into  separate, 
often  short  portions,  and  even  occasionally  into  mere  points.  The 
sheath  differs  from  that  of  the  other  two  species  in  having  loopholes 
for  the  entrance  of  ribbons  of  corium  only  on  the  eight  lines  of  suture, 
and  not  (with  rare  exceptions)  in  the  middle  of  each  compartment : 
this  is  evidently  due  to  fewer  filaments  of  corium  being  here  sufficient 
to  supply  the  less  deep  interspaces  between  the  radiating  septa ;  for  in 
this  species  there  are  no  flattened  cavities  or  tubes  running  far  up  the 
shell.  The  inner  lamina  of  the  walls  cannot  be  here  distinguished,  for 
a  solid,  flat,  calcareous  surface  extends  from  the  circumference,  between 
the  radiating  septa,  to  the  sheath.  The  sheath,  had  it  not  been  from 
the  light  thrown  on  this  part  by  the  other  species,  would  have  certainly 
been  mistaken  for  the  inner  lamina  of  the  walls.  The  absence  of  the 
flattened  cavities  or  tubes  extending  up  the  parietes,  seems  to  be  the 
least  varying  character;  and  serves  to  distinguish  this  species  from 
those  worn  and  massive  specimens  of  C  testudinaria,  which  have 
narrow  and  not-notched  radii. 

In  specimens  in  which  the  radii  are  not  developed,  no  vestige  of  the 
outer  lamina  can  be  detected,  the  lateral  faces  of  the  adjoining 
compartments  being  closely  pressed  together;  but  in  specimens  in 
which  the  radii  have  been  developed  and  have  grown,  the  outer  lamina 
of  course  is  present,  and  is  extremely  thick,  with  the  growing  edge 
having  a  branched  and  mammilatcd  surface,  as  in  C.  testudinaria,  but 
with  the  external  surface  not  pitted  or  notched  as  in  that  species. 
The  inner  portion  of  the  radius,  whether  or  not  developed,  has  nearly 
the  same  appearance,  consisting  of  rather  thick  transverse  septa, 
branching  from  a  central  ridge,  which  is  sometimes  obscure. 

The  Ala  are  remarkably  little  prominent,  as  least  in  those  specimens 
in  which  tlie  radii  are  not  developed,  so  that  Spengler  seems  to  have 
thought  that  the  structure  of  the  shell  was  essentially  difierent  from  that 
of  Balauus,  which  certainly  is  by  no  means  the  case.  The  edges  of  the 
alee  arc  very  thick,  nearly  as  thick  as  the  inner  portion  of  the  radius. 

The  Opercular  Valves  hardly  present  any  essential  difierence,  com- 
pared with  those  of  the  other  species;  but  the  occludent  margin  of 
the  scutum  is  apt  to  be  more  sinuous,  and  its  rostral  end  blunter  and 
squarer.  The  carinal  end  of  the  tergum  is  also  squarer  than  in  any 
common  variety  of  C.  testudinaria  ;  the  external  furrow  or  spur,  near 
the  carinal  margin,  is  very  indistinct,  and  even  sometimes  is  quite 
absent. 

Neither  the  month  nor  cirri  present  any  deviations  from  the  gen 
character. 
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iSKfV/  »t€efly  conical,  very  tmootk  and  Hgkt ;  orifice  latyt^ 
gCHeraily  cjiceediag  kaif  the  basal  diamefer  of  tke  tMti 
radii  hroad,  smooth,  only  tiighlly  deprnaed.  \ 

//«&.— McditcnaiiBu  1  0«mhia,H'»t  ATrica:  Qnriettova;  JaaMio^ 
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Ipptaranrt. 
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but  ■>(■(  IjikIi;   uriAci!  bmadlf  oral,  [^Tp 


fFTT  UnR,  uamdv.  f^^nlly  rimiJiui;  halftbc  baaal  diametrr  of  iW 
abell.  Tbe  ■aramiK  uf  tl>i*  compartmrDia  aiv  uioally  orrffflly  pi*- 
MfTcd,  potnled,  and  often  a  bitle  rminnl.  Tbe  raiiii  an  iMbtT 
broad,  very  aniooil),  with  tbeir  lumniica  tliitbily  obltqne  aoil  arrbrd: 
they  are  aeated  only  a  little  below  ibe  Reneiml  level  uf  tbe  (jametea.  I 
tMTe  ac«n  on«  apecunen  ratber  more  than  one  and  a  balf  ineti  in  baaal 
diuaetn,  bat  thi*  i*  mi  uimiaal  *w  ;  iliii  iptc-ie*  uot  groving  lo  to 
taffin  a  aiw  aa  llie  two  forepiing  r<inn». 

StnetUff  o/ SMI  ami  Hailii. — Tb*  wall*  are  here  ihinner  tbaa  ia 
Ibv  tao  forraaing  tjircieai  and  the  Itaaal  aiirfaee  of  a  raoiparuaaal 
nudy  nguaU  lialf  the  baMd  diameter  of  tbe  internal  ratiiy  of  tlw  tliaU, 
neaaurcd  traiiitcr»ely  to  it*  longer  axia.  Tbe  radiating  Mpti  an  alM 
mMrh  thinner,  gcnrralty  iiDuouk,  and  an  finely  dentaied  aloof  ihcir 
baial  edgrk,  th«t  ihr  trclli  lun  lie  drarlf  prrcrurd  only  by  llie  aid  of 
a  Irna.  The  iiitFriparei  between  tbe  irpta  run  up  to  nearly  the  hii»> 
mtta  i>f  ibe  couipartmriili,  and  Leiice  ibr  litflitneM  nf  tbe  whole  alieU. 
Tbe  inner  Umiua  uf  the  paneln  ii  ben-  not  ni  thick  (6|;.  I),  and  U 
miHi:  diaUDct  fniin  the  deareodini;  ibratb  than  in  the  forrfping  ■prriea. 
The  ahmib  i*  thin,  like  tbe  railiatinf;  lepu ;  tbe  medial  Intpbole  in 
neb  rotHpartmrnt,  for  the  entrance  of  a  tilamcoc  n{  eonam,  m  mneh 
wider  than  in  C.  tnttulinana,  for  ii  ii  generally  aa  wide  as  tbe  Uirderinf 
plate  nu  eiiber  band  :  aiid  in  Dirt  a  few  ipedniena,  Ibc  tiM«lial  loop- 
nnlF  la  XI  wide  u  banlly  any  lan)t«r  tii  drarrve  being  an  tailed,  for  the 
dearrndiiig  *heatb  i*  reduced  to  merr  llallenrd  pillara  or  leg*  oh  iIm 
aide*  or  tbe  (uluira.  Altlioagfa  the  |Mnett«  are  here  not  nevlj  to  tbirli 
aa  in  the  two  foregoing  qtedoa,  yet  a*  tbe  radii  itand  hat  bttle  bennlh 
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the  level  of  the  parietes,  the  onter  lamina  of  the  radius  has  a  considerable 
thickness,  and  is  sometimes  separated  from  the  inner  portion  of  the 
radius  by  an  interval,  in  the  same  manner  as  in  C.  testudinaria ; 
and  the  growing  edges  of  the  outer  lamina  exhibit  traces  of  the  same 
mamiUated  structure  as  figured  in  that  species. 

The  Opercular  Valves  are  apt  to  be  rather  narrower  and  more  elon- 
gated than  in  the  foregoing  species,  with  the  occltident  margin  of  the 
scutum  generally,  but  not  always,  only  slightly  sinuous :  externally  the 
scutum  is  sometimes  feebly  striated  longitudinally.  In  the  tergum 
(PI.  14,  Qg.  3  b)  the  longitudinal  furrow  is  generaUy  plainer,  from 
being  more  distant  from  the  carinal  margin,  and  the  rudimentary  spur 
itself  is  more  prominent. 

The  mandibles  usually  have  five  narrow  teeth ;  but  I  have  seen  one 
specimen  baring  only  four  teeth,  and  with  the  inferior  angle  truncated. 
The  cirri  present  no  particular  character. 


SECOND    SECTION   OF  THE  SUB-FAMILT   OF   BALANINiE. 

[Scutum  and  tergum  [when  both  are  present)  not  overlap- 

piny  each  other ^  or  articulated  together ;  basis  membranous  ; 

parietes  often  deeply  folded y  with  the  outer  lamina,  towards 

the  basis,  generally  imperfect;  each  branchia  composed  of 

two  plicated  folds ;  shell  attached  to  living  vertebrata.'] 

8.  Genus — Coeonula.    PI.  15,  16. 

CoBONTTLA.    Lowuxrek.     Annales  da  Museum,  torn.  1  (1802). 
Diadems.    SekMmaeker.    Essai  d'un  Nouveaa  Syst.,  &c.,  1817. 
CETOPiBrs  (sEn  xos  Cobosula).    Ramzani,    Memoire  di  Storia 

Natorale  (1820). 
PoLTLEPAS.     /.  E.  Gray,  (Kleim).     Annals  of  Philosophy,  (new 

series),  voL  10, 1825. 

• 

Compartments  six,    of  equal  sizes:  walls  thin,   deeply 
folded,  with  the  folds  forming  cavities j  open  only  on  the 
under  side  of  the  shell:  opercular  valves  much  smaller  than 
the  orifice  of  the  shell. 

DigiriMiom,  mundane,  imbedded  in  Cetacea. 
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This  grnuH  nnd  the  tlirtc  following,  nundv,  I'tntylepoiS 
TubiciiiuUu,  nud  XcaobfilmiiiH,  Imvc  wry  runsiuerahlc  clmaWI 
to  be  HTpanited  as  a  siib-fntitilv,  m  ha^  Im-cii  pm|Kttnl  hy  ■ 
Dn.  bench  and  Cimy.  Alllioufib  in  stmcttirc  ami  habil«l 
tlicy  are  cprUiinl?  clfwi-ljr  ri'Iitti-t!  tugutlirr;  yut  only  few  I 
cbancU-rs  can  Iw  tm-dicatcd  of  nit  four  in  common, — Mmdl 
chancters  failing  m  one  geniiD  ami  xnnc  in  nnothur.  Alt  I 
foiir,  hnwcvcr,  difl'iT  from  Ibu  fnn<)^>iii^  ^cnern  in  ttto  nptfr.l 
cular  valvps  not  being  nrticiilnU-d  lo^-tbrr,  l^eing  iiintuly  J 
uniu-d  by  tough  homy  mrnibrane ;  bnt  Chfllonobia  niwctfl 
soine  approach  in  thin  re^iMKl.  All  four  have  tltu  bmDchbn  I 
compOHcd  of  a  double  fold  ;  but  thin  ran  hardly  lie  con-  I 
sidervd  a  chanii-lerof  much  wcifiht,  asnmybe  inferred  frota  I 
tbci  remarks  made  on  thin  nnbjfct  at  p.  153  of  the  Intro*  I 
diictinn,  where  the  difTenincce  of  Ihesc  four  gentxa  fmm  tlto  I 
other  genera  of  the  family  arc  diHcnitsed  at  K>mc  length,  1 
Altogether  I  have  been  ImI  Io  conclude,  though  with  much  I 
hcaitatinn.  that  tlictc  gemra  had  better  not  bo  separated  u 
tbo  sub-family  of  Comntdinn.-. 

Our  prutcnt  genus,  Coruaula,  in  closely  related  to  Platy- 
lepaa,  uid  likewise  to  Xenobalaniis,  though  thix  latter  | 
genus  18  so  very  different  in  extenial  rntpcct  that  it  tnighC  I 
easily  be  mitttakeii  for  a  pedunculated  Cirripede.  Lanurrk  i 
and  some  trther  authors  have  placed  the  species  of  Clwlo-  I 
nobia  under  Comnula,  bnt  this  has  arifien,  ax  explained  [ 
under  that  giTnun,  from  a  misapprebcnsiou  of  their  stnicluni;  I 
the  folded  very  (hiti  walU  iu  Coronula  baring  been  a>mparefl  j 
with  the  radiating  nepta  of  the  very  thick  walls  iu  Oheln>  j 
nobia.  1  may  furtlter  add,  tluit  Coronula  has  been  diridedj 
into  two  genera  by  Ilantani,  on  palpably  ttuulfideiitn 
gruuuds.  I 

Gmrra/  Appeantnrt, — The  three  recent  specie*  of  ttuil 
genns  have  a  sexy  handMmc  and  striking  apjieanuiee.  The  1 
shell  'u  highly  MUimftriiml.  owing  to  the  %\\  com  part  menta  I 
being  of  the  same  siic  nnd  having  ekuctly  tite  same  ontline. 
The  general  shape  i*«  either  depressed  or,  as  eiprcswd  hy 
the  name,  like  a  crown.  The  woIIh  are  longitudinally  and  i 
slightly  riblx'd,  owiug,  as  we  shall  pn^^t^'ntly  vx,  to  thvir  I 
wonderfully  folded  structure;  and  the  surfnce  is  uinrkeil  by  I 
very  tine  longitudinal  »tri.T,  rrossed  by  finely  bended  lines  I 
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of  growth.  Hence  the  walls  offer  a  strong  contrast  in  ap- 
pearance with  the  six,  smooth  radii,  of  equal  breadth.  The 
symmetrically  hexagonal,  or  rounded-hexagonal  orifice  of 
the  shell  is  closed  by  a  thick,  nearly  horizontal  membrane, 
supporting,  towards  the  rostral  end,  the  small  opercular 
valves,  with  a  slit,  having  protuberant  lips,  in  the  middle, 
for  the  protrusion  of  the  cirri.  The  opercular  membrane  is 
attached  all  round,  but  a  short  distance  beneath  the  summit 
of  the  shell.  In  regard  to  size,  I  have  seen  a  specimen 
of  C.  diadema  two  inches  in  height  and  two  and  a  half  in 
diameter. 

Structure  of  the  Shell. — ^The  structure  at  first  appears 
singularly  complicated,  and  quite  unlike  that  of  any  other 
Cirripede ;  but  the  whole  results  simply  from  the  folding 
of  the  very  thin  walls,  which  in  all  essential  respects  are 
constructed  like  those  in  Balanus.  In  a  young  specimen 
of  C.  balcmarisy  having  the  orifice  of  the  shell  ^ths  of  an 
inch  in  diameter,  I  found  the  upper  part  of  each  compart- 
ment only  slightly  sinuous,  not  more  so  than  is  common  in 
many  varieties  of  Balanus,  but  more  symmetrical,  for 
each  compartment  had  three  slight  furrows,  making,  for 
the  whole  shell,  eighteen  furrows.  The  ensuing  changes 
during  the  growth  of  the  shell  will  be  best  understood  by 
looking  at  the  diagrams  a,  h,  c,  in  fig.  10,  PI.  1 5,  which  are 
supposed  to  represent  the  basal  margins  of  the  walls  of  a 
single  compartment :  {a)  shows  the  simply  sinuous  wall  of 
the  young  shell.  As  the  shell  grows,  the  furrows  rapidly 
grow  deeper  and  deeper  {6),  and  wider  and  wider ;  at  the 
same  time,  the  folds  or  ridges  between  the  furrows  gradually 
become  drawn  out  at  their  ends  into  transverse  loops  (c), 
the  extremities  of  which  ultimately  become  closely  pressed 
together — the  furrows  being  thus  converted  into  cavities, 
extending  from  the  top  to  the  base  of  the  compartments. 
This  structure  in  the  mature  shell  will  be  best  understood 
by  looking  at  the  transverse  or  horizontal  section  (PL  16, 
fig.  7)  of  the  rostral  end  of  the  shell  of  C.  diadema,  in  which 
species  the  folding  of  the  walls  is  simpler  than  in  C.  dala- 
naris  or  C.  regince :  the  walls  (e)  are  represented  by  a 
double  line  connected  by  little  cross  lines, — {JC)  being  one 
of  the  transverse  loops  at  the  outer  end  of  one  of  the  folds. 


400  BALANIDJt. 

nml  (J")  one  of  llic  caviti^  between  tlic  fuldul  wutl*, 
At  the  bottom  of  the  shell,  and  occiipieil  hy  tlic  rpicti 
of  the  Whale.    The  walls  of  the  coniMrtnK'QiA,  lu  here  r 
eenled,  (a  being  the  rostrum,  c  c  tlic  Uterol  Cfinipartrncnll 
u  u  the  alac  of  the  curino-Iatcral  eoiii|Nirtmeiitii,)  irc  i 
rated  from  narh  other  by  the  bnind  rndii ;  lint  if  the  » 
hnd  been  taken  lotr  doom  near  the  hum,  the  end  of  the  foldi 
wflll  of  one  eoiitjiartiiieut  woidd  have  been  »epiirated  frQ 
thnt  of  the  ndjuining  conipnrtiiieiit  only  by  the  cIom-  aiitur 
this  uill  be  understood  byn  glnnreat  the  entire  shell,  gin 
in  tig.  3,  PI.  I'}.     The  n)stnii»  of  the  same  species,  vim 
from  the  inside,  is  shown  nt  fig.  1 ,  PI.  10;  here  it  may  I 
obM'rved,  thnt  the  bntiai  margin  {f  /  <^')  of  the  folded  wall  is 
citn-mcly  oblique,  the  onter  portion  having  extended  dotrn* 
warii.1  miieh  more  than  the  inner  (lorlioi) :  tlii>  ublHjuity  ia 
more  etexirly  ebown  in  the  lateral  view  (fig.  2)  of  a  lateral 
compnrtnicnt,  for  thin  figure  will  emially  well  acne  for  a 
Utteml  vii-w  of  the  rostniin  (fig.  1 ),  if  the  ala  (d)  be  Biippoacd 
to  be  recuoved.     The  MXtion  of  tbc  rostrum  lu  Bg.  7,  (a). 
will  now  be  intelltgibic  in  relation  to  the  view  of  the  roiitrum 
given  in  fig.  I ,  if  it  be  tiome  in  mind  tttat  the 
has    been    taken    high    up,    near  the  Ic4Iors  a.  6,  i 

fig  1 

As    above  stated,   the  folds    or    ridges   in    the   yu 
shell   bcconte   more  and  more  transvertuly  drawn  ou' 
their   ends   into  the  transverse  loop^,   till  the   Utter 
and  tmich  each  other.     In  C.  ialaHaru  the  litics  uf  junct 
arc  simple,  though  very  close;  in  the  other  spocies,  I 
ends  of  the  tmniiverse  loops,  where  touching,  ore  finely  a 
elegantly  toothed,  and  thus  locked  together.    Tbese  let , 
appear  single  when  the  shell  is  viewed  cither  externally  t 
internally,  but  when  the  wnlU  along  the  bncs  ofjund' 
are  forced  apart,  they  arc  seen  really  to  conaist  of  trmnsvei 
rows  of  nunutc  teeth.      Tlicae  teeth   are  leas   dti''" 
fonning  only  sinuous  ridgea  In  C.  barbara  (fig.  C,  PI.  1  fi 
all  cases  tbo  toeth  arc  formed  by  the  inodi&^tioD  t 
very  minute  beads,  which  onioment  tlie  lines  of  grow 
on  the  extenul  surface  of  the  ahell      In   titc  ruHtnun  i 
C.  diadtrma,  as  seen  intenmlly  (fig.  1 ,  PI.  1 0),  tlkc  serrated  ai 
cloady-fitling  Hnea  of  jnnction  (/)  between  the  ends  of  tl 
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transverse  loops  of  the  folded  walls  are  plainly  shown.  It 
is  the  more  or  less  rounded  surfaces  of  the  transverse  loops 
which  give  to  the  external  surface  of  the  parietes  its  longi- 
tudinally ribbed  structure :  the  ribs  are  plainest  in  C. 
diadema,  fig.  3,  PI.  15.  The  shell,  in  fact,  as  seen  externally, 
consists  of  but  an  extremely  small  portion  of  the  external 
surface  of  the  whole  length  of  wall,  being  exclusively  formed 
of  the  transversely  looped  ends  of  the  radiating  folds, 
together  with  the  radii.  Owing  to  the  ends  of  the  trans- 
verse loops  being  so  closely  pressed  together,  the  furrows 
are  practically  converted  (as  already  remarked)  into  cavities, 
open  only  on  the  under  side  of  the  shell,  and  extending  from 
the  oblique  bases  of  the  compartments  up  to  their  apices ; 
and  these  are  invariably  filled  by  the  black  epidermis  of  the 
Whale.  Owing  to  this  circumstance,  the  skin  of  the  Whale 
has  been  mistaken  by  some  authors  for  parts  of  the  Cirri- 
pede !  In  C.  diadema,  in  which  the  summit  of  the  shell 
is  often  a  little  disintegrated,  the  whale's  skin  is  often  there 
exposed,  forming  three  black  spots  at  the  top  of  each  com- 
partment. It  should  always  be  remembered  that  these 
flattened  and  deep  cavities  are  furrows,  which  homologically 
ought  to  be  open  in  longitudinal  lines  along  the  external 
surface  of  the  shell,  from  the  top  to  the  bottom. 

As  the  shell  increases  in  diameter,  each  of  the  original 
eighteen  transverse  loops,  forming  the  exterior  surface  of 
the  shell,  increases  in  breadth ;  and  they  would  have  had  to 
increase  extremely,  had  not  some  of  the  transverse  loops 
become,  during  growth,  divided  into  two  or  three  new  trans- 
verse loops,  in  a  manner  strictly  analogous  with  the  first 
formation  of  the  eighteen  folds  in  the  young  shell.  In 
PI.  15,  fig.  7,  8,  9,  we  see  how  one  of  the  circumferential 
transverse  loops,  by  the  formation  of  a  medial  furrow,  or 
rather  bay,  becomes  developed  into  two  transverse  loops ; 
and  it  is  rather  important  to  observe  that  three  new  loops 
might  equally  well  have  been  contemporaneously  formed.  By 
the  repeated  formation  of  new  circumferential  loops  and  the 
consequent  formation  of  new  folds,  the  wall  of  the  shell,  when 
old, especially  in  Cda/^^flm,  becomes  folded  in  a  wonderfully 
complicated  manner,  as  may  be  seen  in  PL  1 5,  fig.  5,  which 
is  an  exact  tracing  of  the  extreme  basal  edge  of  the  wall  of 
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a  shell  of  C.  dalanaria ;  to  perceive  the  full  amount  of  com- 
plication, it  is  advisable  to  trace  the  wall  of  any  one  of  the 
compartments,  from  one  suture  (s)  to  another.  In  this 
figure  the  sutures  are  purposely  drawn  a  little  open.  It 
may  be  seen  that  the  new  transverse  loops,  and  conse- 
quently the  new  folds  of  the  walls,  have  been,  in  this  species, 
mostly  formed  in  symmetrical  order,  on  both  sides  of  the 
six  sutures ;  this  results  from  the  transverse  loops  on  the 
sutures  almost  always  giving  rise  contemporaneously  to 
three  new  transverse  loops.  In  C.  diadema  the  transverse 
loops  on  the  sutures  usually  divide  into  only  two  new  loops, 
one  on  the  rostral  side  and  one  still  rematuiug  at  Uie 
suture ;  hence  the  folding  of  the  walls  in  this  species  ia 
much  less  symmetrical.  The  nnmber,  however,  of  the 
transverse  loops  and  the  exact  pattern  of  the  foldiug  i3 
variable  iu  all  four  species  of  the  genus.  I  may  further 
add,  to  show  the  complication  of  the  folds,  that  in  a  shell  of 
C.  bakenarh,  having  a  basal  diameter  of  two  inches,  and 
which  had  the  walls  as  little  folded  as  ever  they  are,  yet 
I  found,  by  careful  nieasureraent,  that  the  entire  basfd 
edge  of  the  wall,  if  stretched  straight,  would  have  extended 
for  a  length  of  fifty-two  inches !  Therefore,  if  the  wall  had 
not  been  folded,  but  had  been  simply  circular,  as  in  ordinary 
cirripedes,  the  basal  diameter  of  the  specimen  would  have 
been  between  sixteen  and  seventeen  inches  ! 

The  central  membranons  basis  is  flat,  but  the  bottom  of 
the  folded  walls  of  the  shell  is  coucave,  which  is  caused  bj 
the  outer  ends  of  the  folded  walls  having  grown  at  a  greater 
rate  than  the  inner  ends.  The  concavity  is  deep  in  C. 
diadema :  in  C.  baltBiians  it  is  much  less  so,  and  here  the 
inner  hood-like  ends  of  the  folded  walls  are  rather  abruptly, 
but  in  a  variable  degree,  produced  downwards,  generally 
even  slightly  beneath  the  level  of  the  circumference  of  the 
shell ;  this  fact  is  of  interest  in  relation  to  the  peculiar, 
depending,  spur-like  processes  in  the  genus  Platylcpas.  A 
lateral  view  of  a  compartment  in  both  these  species,  is  givea 
in  PI-  If),  tigs.  2  and  3 ;  and  by  supposing  in  each  case 
a  compartment  to  stand  opposite,  at  a  distance  which  may 
be  judged  of  from  fig.  5,  the  vertical  sectional  outline 
of    the    whole    shell    will    be    understood :    in  fig.  3    of 
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C,  balanaris^  however,  the  inner  hood-like  ends  of  the 
folded  walls  are  not  produced  so  much  downwards  as  is 
usual. 

In  the  same  manner,  as  the  outside  of  the  shell  consists 
of  the  transversely  expanded  ends  of  the  folded  walls, 
pressed  closely  together,  so  the  cavity  in  which  the  animal's 
body  is  lodged,  is  formed  by  the  inner  and  less  closely  joined 
ends  of  the  folds,  lined  by  the  thick  sheath  (a,  fig.  1  and  7, 
PL  16),  which  latter  extends  down  very  near  to  the  basal 
membrane.  The  cavity  for  the  body,  is  small  compared  to 
the  whole  shell;  in  C.  diadema  it  is  deeply  cup-formed, 
with  a  small,  flat,  membranous  bottom  or  basis ;  in  C.  bala- 
naris  it  is  wider  and  shallower,  with  a  broader  bottom,  and 
with  the  upper  edges  of  the  walls  more  inflected.  In  both 
species,  the  thick  membrane  connecting  the  opercular  valves 
to  the  shell,  is  attached  all  round  near  the  summit  of  the 
sheath.  The  uppermost  portion  of  the  sheath  is  not  marked 
by  concentric  lines,  as  in  most  of  the  Balanidae,  owing  to 
the  opercular  membrane  not  being,  as  we  shall  presently 
see,  regularly  moulted.  A  portion  of  a  single  wall,  when 
closely  examined,  is  found  to  be  formed  of  an  outer  and 
inner  lamina,  united  by  longitudinal  septa,  and  is  thus  per- 
meated by  minute,  square,  longitudinal  pores, — exactly  as 
in  the  normal  structure  of  Balanus.  The  walls  are  extremely 
thin,  and  are  striated  longitudinally,  owing  to  the  slight  pro- 
jection, on  both  the  inner  and  outer  surfaces,  of  the  longi- 
tudinal septa;  they  are  thicker  in  the  part  forming  the 
external  transverse  loops,  being  here,  in  C.  ialanaris,  as  much 
AS  Tussths  of  an  inch  in  thickness ;  but  when  forming  one 
side  of  the  spoke-like  folds,  the  thickness  is  only  Toooths  of  an 
inch.  The  inner  lamina  is  thicker,  contrary  to  what  is 
usual,  than  the  outer  lamina;  the  sharp  tips  of  the  longitu- 
dinal septa  project  a  little  beyond  either  lamina,  giving  to 
the  basal  edge  of  the  w^all  a  serrated  outline.  It  is  singular 
that  the  thin  outer  lamina  is  first  formed  as  a  rim  or  ledge 
on  each  side  of  the  longitudinal  septa ;  these  ledges  being 
not  closely  imited  for  some  little  space  up  the  wall,  as  is 
represented  in  the  enlarged  drawing  of  a  bit  of  the  basal 
wall  of  C.  diadema^  PI.  16,  fig.  6.  The  open  clefts  thus 
left  are,  of  course,  covered  by  the  so-called  epidermis,  for 


othrrwinc  the  incliicled  tlirt'tidt*  of  coriuiii  would  hn\e  1 
fxpoacd.     Each  frcab  jit-rioil  or  growth,  iti  the  cue  of  I 
diadnita  (fig.  6)  and  regime,  nnd  to  a  ccrlun  eitcnt  i 
(\  bala-Harit,  is  marked  by  little  kiiolw  on  thv  luDgitudii 
flhghtlv  proiiiiiient,  nepta,  and  this  prefigures  nn  uinJogt 
strongly  marked  atnitturc  in  Tubicindla.     A  fine  thread  (I 
coriiuiinms  upench  [lore  Lu  thrsimitiiil  Drt)M-ami[Hir1ment  J 
for  ihe^c  porcji  ure  iiul,  an  m  Bolaiius,  cut  ofi"  liy  tran-ivcr 
rBlmrtsoiis  septa,  or  hnvc  their  upper  ciid«  wtiitily  Blled  i 
with  shelly  matter.    As,  however,  the  i^umimt  ol' llw.-  shell  ■ 
Conmula  is  soiiietiiiics  disintrgnitcd,  tltc  thrracb  of  coriu 
withinthc  [wrcawould  have  Ik-en  e)ijH>sed,hndm.t  ewh  tlir« 
formed  for  itself,  os  I  suppose',  a  tmnsversr  nicuilimnoiw  • 
turn  near  the  suuiiiiit  ut'  the  shell ;  nt  least  this  ix  the  c 
with  the  larger  [wres  of  the  radii.    The  walU,  where  clo«ol^ 
preswd  together  in  the  8|>oke-like  folds,  arc  disunited  at  the 
extreme  l)a»e.  but  above  this  thry  are  firmly  calrificd  logctlwr. 
A  rildion  of  coriuiu  run^  almig  the  biiKol  edge  of  t-ueb  ftpoka^l 
and  s('h<ls  threads  of  eoriuiiMiptliL'pitrii'tiil  ponv  on  each  tidi 
and  it<in|>|HH'  edge  serves  todejMisit  culcun-oiis  nmltiT  ibum 
logous  with  the  liiyers  of  the  slieathj  and  thus  to  unite  the  t« 
walU  firmly  together.  In  C.  Jiudema,  the  walls  of  tlic  tenuiiu 
tninsvenie  loops  are  simply  adcified  together  like  the  spuk* 
like  portions ;  but  in  C.  balanam  the  opjiosite  t«Kk-s  of  Ij 
]oop8  are  united  by  septa  (sec  the  trauiivvrM;  section 
Ft.  15,  fig  ta),  making  fnjm  five  to  eleven  longitudiiu^l 
~^^^    t  within  each  tran^ei^ie  loop;  the^e  IuIr-s  being  larger 
the  parietal  [Mjres.     When  a  piece  of  tlie  shell  i^  dia- 
1  ill  acid,  no  tubitii  can  )>e  diKcoveri-d,  which  may  be 
mled  for  liy  the  thinness  of  the  walls;  nor  are  them  J 
»  on  any  of  the  external  niembmnes.   The  numberfl 
e  porea,  in  the  [wrietes  of  a  moderalely>si]ted  fi|imm 
r  C.  balanarit,  I  calculated  was  at  8-tOO,  each  occupied  b 
a  thread  of  corium  springing  fnim  the  eighteen  bnuicbt 
riblKins,  diveqpng  from  the  corium.  surrounding  the  h 
of  tlie  sack.     To  this  nundwr  nmst  be  added  iK-lween  i 
and  400  \ar^t  threads  of  corium  runniug  up  the  ttibes  iu 
(he  tnuisvcnu-  loops;  and  no  less  than  about  23UU  fringes  and 
threads  occupying  the  pores  in  the  six  radii :  thus  we  mc  that 
the  dermal  system  in  ('onmuU  is  wonderfully  auiipH 
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Radii. — ^The  radii  are  very  wide  in  C.  diadema.  In  all 
the  species  their  summits  are  square  or  parallel  to  the  basis. 
Their  internal  structure  is  remarkable :  as  the  walls  in  ibis 
genus  are  extremely  thin,  so  are  the  proper  radii,  for  in  fact 
they  consist  in  this  and  all  cases,  as  we  know,  of  one  margin 
of  the  wall  modified  by  its  lateral  growth  against  the  opposed 
compartment.  But  as  the  radii  in  Coronula  are  not  plicated, 
like  the  walls,  the  shell  would  have  been  excessively  weak 
along  the  six  lines  of  suture,  had  not  the  radii  been 
strengthened  by  numerous  sinuous  plates,  springing  from 
the  inner  lamina  of  the  proper  radius,  and  running  down- 
wards, attached  to  the  folded  wall  of  the  compartment  to 
which  the  radius  belongs,  and  with  their  free  edges  pressed 
against  the  folded  wall  of  the  opposed  compartment.  These 
plates  give  out  short  transverse  denticuli,  making  altogether 
a  beautiful  structure,  as  is  best  seen  in  PI.  16,  fig.  3,  but 
also  in  fig.  2  and  4,  and  d  in  fig.  1.  In  the  section,  fig.  7, 
the  proper  radius  {d)  is  seen  to  be  continuous  with  the  wall 
(e),  and  to  be  very  thin,  in  fact  forming  but  a  small  portion 
of  the  compound  radius :  it  is  formed  of  an  outer  and  inner 
approximate  lamina,  separated  by  septa,  which  are  nearly 
horizontal,  and  which  consequently  cannot  be  shown  in 
the  transverse  section  fig.  7.  The  outer  lamina  of  the 
radius  is  imperfect,  or  does  not  reach  quite  to  the  suture, 
leaving  the  septa  a  little  exposed  (imperfectly  shown  in 
PI.  16,  fig.  3),  exactly  as  is  the  case  with  the  outer  lamina  of 
the  parietes,  at  the  basal  margin  of  the  shell.  In  all  common 
Balanidae,  a  ribbon  of  coriura  runs  up  each  of  the  six  sutures, 
and  sends  in  fine  threads  between  the  septa  of  the  radii, 
but  here  a  thread  of  corium  runs  up  a  minute,  cylindrical 
pore,  situated  on  the  line  of  junction  between  the  radius  and 
the  wall  whence  it  arises ;  and  from  this  longitudinal  thread 
the  finer  threads  spring  which  pass  between  the  horizontal 
septa  of  the  proper  radius :  this  cylindrical  pore  is  rather 
large  in  C.  balcenaris,  but  excessively  small  in  C,  diadema 
(see  a  black  dot  (t/')  in  section  7),  and  is  solidly  filled  up  in 
the  upper  part  of  the  shell.  The  plates  (fig.  3)  which 
run  down  from  the  inner  lamina  of  the  proper  radius,  and 
form  the  greater  part  of  its  thickness,  are  occupie'' 
fringes  of  corium,  extending  up  from  a  ribbon  of  a 
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running  along  eaeli  Niitiiro,  like  tliosc  wfaich  run  «Iong  thi 
bases  of  tilt;  spoko-like  folded  waIIk-  TtiiH  difTerence  in  (M 
origin  of  the  rihlwHR  of  coriiim,  orciii»)inB  the  uitci 
bet»ii-n  the  ptutcs  and  the  pores  in  the  proper  ridii.  < 
the  essenlifti  diflenmcc  I«:tween  the  latter  and  ihp  thirk  ion 
portions  of  tiioeoinpoiind  rutiii.  Id  V.  fja/^narU  ft\g.  3),  tin 
conijKinnd  rndnin  extendx  from  the  ontmdeortlieihdltoltel 
ala'alli  and  to  neur  the  baaal  edges  uf  the  folded  walls:  \oi 
diadi-ma  (tis.  2),  it  does  not  extend  m)  far  inwnnU  and  d 
wards ;  auif  in  C.  n-ffina  (fig.  4),  even  Blill  less  so.  It  enn 
ffoni  t)ii9  circuniittanre  that  when,  in  thew  two  Inttcr  ■ 
l^ttBiisverse  section  is  made  across  the  middle  of  the  sbcU,ft~ 
e  chnnilier  {v,  tig.  7) .occupied  by  the  uvarta,  i«  found  an 
1  line  of  miture  [i »),  M^iwTiitin^  the  radii  {d)  and  abr  («). 
The  AlirmC.diadewa  (section,  Fl.  HI,  fig.  l,a)  ami  C. 
rr^iaiP,  are  of  remarkable  thickness,  nearly  erjual  to  that  of 
the  rwlii,  ami  in  C.  btJteHiiriii,  of  con»idenble  thickncM; 
ihix  is  evidently  to  give  strength  to  tlie  slwll,  which  if 
weakest  along  the  lines  of  suture,  notwithstanding  that  the 
radii  have  l>ccn  spocialiy  thiekcned.  The  edge  of  eadi  da 
presents  u  inininture  resemblance  of  the  cilge  of  the  ndioa, 
namely,  a  eeiitnil  ridge  sending  oti'  on  both  iiidni  ■umoua 
plates,  thetiiselves  deuticidated.  In  V.  balimanM,  the  ab 
rests  almost  entirely  on  the  inner  surface  of  the  compouod 
radius  ;  but  in  the  other  two  species,  in  which,  as  abeadjr 
stated,  the  radii  and  aLt  are  separated  by  chauil>crs,  the  ab 
n^ls  on  a  piflte  (c"  in  fig.  I,  4,  and  7),  which  etienils  rrooi 
Ihv  top  of  the  railiuH  to  llie  bottom  of  the  sheath,  narruwiog 
downwards  (c",  tig.  1 1.  and  is  a  sjiecially  devetojird  portion 
of  the  slicnth  for  the  radius  to  rest  on.  In  C.  itindrmo  and 
rtyintr,  the  sides  of  the  folded  walls,  at  the  vndt  of  the 
clinniliers  (r,  in  serlinn,  fig.  7),  are  atrtngtheued  by  the 
depoeiticni  of  laycnt  of  shell  in  connexion  with  the  ibeatb. 
The  sheath  extends  close  douni  to  the  basal  mranbrane 
in  C.  bultrnan*,  and  docs  nut  project  freely:  in  the  otbcr 
two  species  it  dcfiends  freely,  but  dues  itot  run  (juiteft 
down.  I  have  only  further  lo  remark,  that  the  sutm 
though  venr  strongly  united,  arc  not  calcified  together; 
thry  uasily  sepamte  after  tlie  action  of  caustic  potaah. 
'hie  Hatii  (PI.  ^s.  lig.  |  a — 1  r)  is  uurnibnuious  and  i 
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formed  of  concentric  slips :  each  slip  has  eighteen  angles, 
corresponding  with  the  open  ends  (see  PI.  16,  fig.  5)  of 
the  eighteen  folds  of  wall.  A  ray  of  membrane  runs  under 
each  of  these  folds,  being  prolonged  from  the  basal  mem- 
brane ;  but  these  rays  can  hardly  properly  be  called  parts 
of  the  basal  membrane,  for  they  split  at  each  period  of 
growth  along  the  middle,  and  the  two  halves  are  drawn  from 
under  the  basal  edges  of  the  walls,  and  thus  come  to  invest 
their  outer  surfaces.  The  basal  membrane,  and  the  whole 
cementing  apparatus,  which  is  much  simpler  than  in  Balanus, 
has  been  fuUy  described  (p.  185)  in  the  Introduction. 

Opercular  Valves. — ^In  the  sessile  cirripedes  hitherto  ex- 
amined, the  four  opercular  valves  are  inclined  towards  each 
other,  and  nearly  fill  up  the  orifice  of  the  shell,  being  united 
to  the  walls  by  a  more  or  less  narrow  circular  border  of  mem- 
brane ;  this  membrane  being  attached  rather  low  down  to  the 
sheath.  In  Coronula  the  opercular  membrane  is  stretched  like 
the  skin  of  a  drum,  almost  horizontally  across  the  top  of  the 
shell ;  it  is,  however,  generally  attached  to  the  sheatfi  rather 
lower  down  at  the  carinal  than  at  the  rostral  end :  hence  the 
animal's  body,  as  remarked  by  Burmeister,  is  attached  al- 
most horizontally;  but  this  we  shall  see,  under  Xenobalanus 
and  Tubicinella,  cannot  be  considered  a  character  of  much 
importance.  The  valves  are  quite  small  compared  with  the 
opercular  membrane,  and  certainly  are  of  little  functional 
importance.  The  scuta  in  C.  balcenaris  and  diadema  (PL  1 5, 
fig.  3  b)  are  sub-triangular ;  but  the  under  or  growing  sur- 
face is  elongated  and  arched.  These  valves  stand  almost 
at  the  rostral  end  of  the  orifice,  instead  of  on  each  side  of  it. 
In  C.  balanaris  the  terga  are  small,  with  the  under  surface 
oval:  in  C. diadema  they  are  either  quite  aborted,  or  are  repre- 
sented by  a  barely  visible  plate  of  shell,  parallel  and  close  to 
the  tergal  margin  of  the  scutum.  The  aperture  leading  into 
the  sack  is  formed  by  a  nearly  medial  slit  of  considerable 
length,  furnished  with  irregularly  protuberant,  inwardly  in- 
clined lips.  These  lips  are  formed  by  the  development  of 
an  inner  fold  or  crest  of  membrane,  which  can  be  just 
c3etected  in  most  Cirripedes :  the  lips  include  a  double  fol ' 
f  corium,  and  are  covered  by  a  delicate  tunic,  continue 
ith   that   lining  the  sack,  and  homologically  continue 


with  the  opcmilar  membrane.  The  opercular  n 
vvrv  thick,  tough,  uiid^ollowiKh;  it  is.  in  purla,  Einelj]l 
in  lines  radiating  from  the  apices  nf  the  vnWcs:  Uwh  plia 
consitil  of  membrune  in  an  sitvrcd  condttion,  being  himer, 
more  horny,  and  of  n  bmwner  yellow  ;  the  pitcic  ore  brge  it 
the  rostral  end  of  the  scuta,  and  projecting  bejrond  Uww 
valves,  they  afford  attachment  to  the  rostral  ^mmor  mil*> 
cloH.  Kims  of  similarly  moditii;d  membrane  (Pi.  1 5,  fig.  i  ^ 
connect  the  scuta  and  terga  together.  The  rims  and  piiat  an 
occasionally  moulted  t^tgcthcr  with  the  o])crciilar  tnembrBiie. 
In  almost  al)  hitherto  described  Balanida-,  a  new  opcr* 
cnlar  membrane  is  formed  at  each  period  of  inumtiaa, 
unci  as  soon  as  formed,  tlic  old  one  is  generally  moulted, 
together  with  the  other  membranes  of  (he  nody 
cose  is  very  different  in  Coronula,  in  which  it  in  cv 
rmiii  the  lines  of  growth  oti  the  valves  nnit  shenlh, 
a  new  nicmbraiie  is  formed  only  at  rather  lung  inlervi 
and  that  it  Is  formed  in  some  degree  extrnHtltle,  ao 
to  allow  of  some  growth  in  the  shel).  Two  or  even  three 
these  membranes  are  retained  at  the  same  lime,  otic 
the  other  i  and  thus,  by  their  joint  thickness,  they  nfft 
protection  to  Hie  iiichuled  nnimnl's  Ixtdy,  and  coroficnaitv. 
for  thcBiiiallnessof  the  0{H-rcuIiir  valves.  In  a  large sptcinii 
of  C.  balttMaria,  two  inches  in  diameter,  there  had 
fonned,  since  its  existence  ua  u  very  yontig  shell,  not 
than  eight  o{>ercii)ar  mcmlimnen,  wlten-&»  the  other  i 
bnincs  must  have  been  moulted  within  this  same  |wriod 
leii^t  thirty  times-  In  a  young  specimen  of  this  specii 
having  the  oriticc  of  the  shell  only  two  tenths  of  an  tncfa 
diameter,  I  found  the  ojiercular  membrane,  as  usual,  douT 
This  niemhrane  is  not  furnished  with  spines,  nor  is  it  pie 
tnited  by  lubuli  as  in  most  other  genera.  Tlie  tissue  h 
after  the  oi>ercular  valves  have  bucn  dissolved  in  acid, 
senta  no  tubuh,  or  any  oilier  recognisable  character,  aod 
nut  divided  (aa  b  usual)  into  layers. 

.Viuc/et  of  Ike  Sack. — The*e  muscles  differ  cousidenblv 
from  thoK  of  other  sessile  cirripedcs  hitJicrto  deacribed. 
There  are  the  usual  Rve  (or  properly  six,  tbe  two  Icigal 
muscles  being  here,  as  obewberc,  confluent)  bundlei  of 
fascia- :  but  tlicy  hardly  can  be  called  Imndira,  tbej  are  io 
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Tnuch  spread  out  and  thin.  In  C,  balatiaris,  each  rostral 
muscle  consists,  in  different  specimens,  of  from  three  to  five 
principal  fascia;;  these,  at  their  upper  ends,  are  attached  to 
the  cartilaginous  plicte  at  the  rostral  extremities  of  the  scuta ; 
at  their  lower  ends,  they  do  not  reach  (as  in  all  the  previous 
genera)  to  the  basal  membrane,  but  after  converging,  they 
diverge  again  into  a  little  fan  of  fibres,  which  are  firmly 
attached  to  the  corium  low  down  on  the  sides  of  the  sack. 
The  lateral  depressores  of  the  scuta  consist  each  of  about 
three  fasciju,  and  they  terminate  downwards  like  the  rostral 
muscles.  The  tergal  de[)ressores  are  spread  out  into  a  thin 
sheet :  upwards  they  reach  to  tht:  basal  edges  of  the  lips  of 
the  sack-aperture,  and  downwards  they  cnrve  a  little  towards 
the  rostral  and  opposite  end  of  the  shell,  and  extend  nearly 
to  the  basal  raemhrane.  These  tergal  muscles  include  two 
fascia',  larger  than  the  others,  which  estend  rather  further, 
both  upwards  and  downwards,  than  the  other  fasciie. 
But  the  most  novel  character  in  these  several  muscles  is  that 
in  their  lower  portions  they  do  not  exhibit  transverse  striie, 
thus  ghowing  a  tendency  to  become  involuntary  as  in 
pedunculated  cirripedes.  This  circumstance,  and  their 
feebleness,  is  easily  accounted  for  by  the  thick  unyielding 
nature  of  the  opercular  membrane,  and  the  feebly  deve- 
loped character  of  the  opercular  valves.  In  C.  diadema,  the 
tergal  nmscles  are  nmch  spread  out,  having,  as  in  C.  6a/a- 
naris,  a  larger  fascia  on  each  side ;  but  the  lateral  depressores 
of  the  scuta  form  a  well  defined  nearly  cylindrical  bundle; 
the  rostral  pair  are  extremely  weak  and  spread  out:  I 
could  perceive  only  feelile  transverse  stnEe  on  some  of 
these  muscles,  and  on  others  there  was  not  the  least  trace  of 
striEc.  1  may  add  that  the  adductor  scntorum  muscle  is 
well  developed,  as  are  the  eight  pairs  of  muscles  which 
finite  the  animal's  body  to  the  under  surfaces  of  the  scutu. 
The  action  of  the  adductor  scutorum  serves  to  close  the 
Back-a[)erturc.  but  towards  the  cartnal  end  necessarily  with 
very  small  force;  protection  in  this  part  can  only  be 
afforded  by  the  protuberant,  valvidar  lips,  aud  by  the 
dorsal  surfaces  of  the  inwardly  curled  cirri,  with  their  tufts 
of  bristles. 

.)/o«M. — The  mouth  (PL  26,  tigs.  3,  •!■)  is  much  elongated 
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tnnsverecly,  and  docs  not  differ  WKntially  from  that  o(n 
other  Balanido.'.     The  Inbrum  in  iiotciicft  nnd  nrrt  in  ' 
least  builate,  though  in  C.  dimlema  there  ia  n  flight  \ 
tivnca  out«idc  close  beneath  the  mitch.     'l*ho  palpi  uv  of  1 
large  size,  with  thnir  bmtl^v  npircs  touching  eorh  other.   Tha  J 
inandibleB  arc  very  Ktrung,  with  fron)  four  to  five  rnnin  tertj^d 
which   are  rpinarknbic    liy   presenting   only  rudnunits   dM 
being  laterally  double  ;  Ixit  brlwcrn  the  senind  and  l^irdaa 
■nd  iH-'tween  tlictliird  and  fourth  nmiii  teeth,  there  ii  a  uoaOl 
mternifdiate  tooth, — these  I  have  not  met  with  in  any  Manit  1 
cirripedc  hitherto  described.     The  maxdlip  are  gmoll.  with 
the  two  upper  sptncs  remarkably  stmng.     The  out*T  max- 
ilhe  arc  ou  tneir  inner  fuceH  bilobid.     Uetween  tbeM  oijgana 
there  is  a  minntc  projection,  or  menttim,  fUttcned  io  tba 
longitudinal  axis  of  the  body ;   I   have  not  notiood  Ua>  ta 
any  premiis  Cirripcde. 

The  Cirri  are  sliort  and  extremely  mtich  flattened :  the 
three  anterior  pain  have  their  rami  unequal  in  length  bgr 
two  or  three  scgtiicnts ;  the  posterior  edges  ofthdr  pedioda 
arc  fringed  by  tufts  of  extremely  fine  liaire.  The  |icdiDBl 
of  the  lirst  cirrus  is  very  broad ;  ita  rami  are  short,  with 
the  scgmenlH  very  brood.  The  rami  of  the  u-rond  and 
third  cirri  are  short,  with  the  !«gnient«  protnlM-'rant  in 
front  and  thickly  clothed  with  spineit;  the  terminal  aeg- 
ments  have  some  short,  thick,  claw-like  spines,  'llie  three 
posterior  pairs  have  protuberant  segments,  each  supporting 
three  or  four  [lairs  of  short,  strong,  main  spiiiea,  with  a 
small  intermetliale  Itift :  the  dorsal  tuft  is  small. 

The  prosoina  is  of  large  »iize.     The  stomaek   is    large, 
withont  cara,  but  with  some  mtemal   longitudinal  phirta  1 
fin    C.  bai^Koria  at    least).    ^Itowing  a   tendency   to   thai 
formation  ofcaxn.     In  the  stomach  of  C.  baiaHtirir  1  found  ^ 
a  considerable  quantity  of  a  confona,  too  much,  1  think,  to 
have  got  in  acddentally. 

Gfverative  iiyalem. — llie  vcsiculai  tcminnlcs  are  large; 
and  at  their  broad  blunt  enda,  in  C.  ha/marit,  four  sepanite 
vasa  deferentia  enter,  of  which  fact  1  have  si-cn  no  other 
inataooe.  T*bv  ovarian  tulies  do  not  extend  up  llto  sides  of 
the  sack,  but  lie  at  the  bottom,  over  the  tiasal  membmnei 
in   C.  Mtrmarit  tbey  send  six  short  ray-like  proloi^tioiia 
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into  the  six  sutures ;  in  C.  diadema  they  send  similar  pro- 
longations into  the  sutures,  and  fill  up,  as  I  believe,  the  six 
chambers  (PI.  16,  fig.  7,  v)  lying  between  the  radii  and  ate : 
I  have  examined  only  one  specimen  of  C.  diadema  in  spirits, 
and  this  had  the  ovarian  tubes  in  an  early  state  of  develop- 
ment, when  they  can  with  difficulty  be  distinguished  from 
the  pulpy  corium ;  the  orange-coloured  masses,  however, 
which  filled  the  six  cavities,  resembled  the  layer  which  cer- 
tainly consisted  of  undeveloped  ovarian  tubes  and  cseca, 
lying  over  the  basal  membrane.  The  ova  are  wonderfully 
numerous;  their  length  is  ^ths  of  an  inch.  The  larvae 
have  been  noticed  in  the  anatomical  introduction. 

Branchia. — These  are  immensely  developed,  covering 
almost  four  fifths  of  the  area  of  each  side  of  the  sack. 
Each  consists  of  two  nearly  equal  folds,  attached  verti- 
cally to  the  carinal  end  of  the  sack,  and  transversely  across 
the  upper  end  extending  to  the  animal's  body.  The  outline 
of  the  free  part  is  rounded.  Both  folds  of  both  branchiae 
are  deeply  plicated  on  both  sides ;  hence  the  superficies  of 
the  whole  is  very  great.  We  shall  find  that  this  structure 
is  common  to  the  three  following  allied  genera,  but  vrith 
these  exceptions,  I  have  observed  double  branchiae  only  in 
one  species  of  one  other  genus,  namely,  in  Chthamalus 
dentatus. 

Attachment. — The  shells  adhere  with  remarkable  strength 
to  the  whale's  skin.  Having,  until  recently,  examined 
only  separated  specimens,  and  observing  portions  of  the 
whale's  skin  adhering  to  the  outside,  and  solidly  fiUing  up  the 
cavities  on  the  under  side,  I  did  not  doubt  that  the  shell 
had  the  power  of  forming,  by  its  own  action,  a  deep  cavity 
in  the  skin  of  the  whale.  Inspection  of  the  basal  outline  of 
the  walls  of  the  shell  (PI.  16,  fig.  5)  of  C.  balanaris,  will 
show  how  singularly  unfitted  its  structure  is  for  any  bur- 
rowing process ;  and  I  was  led  to  speculate  on  the  possi- 
bility of  the  pupa  being  able  to  bury  itself  deeply  in  the 
skin,  but  rejected  this  view  as  opposed  to  what  is  known 
of  the  habits  and  structure  of  the  pupae  of  other  Cirripedes. 
Having  now  examined  several  specimens  of  C.  diadema 
adhering,  in  a  group,  to  a  large  piece  of  skin,  in  Mr. 
Stutclibury's   collection,  it  has  become  evident  that 
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attaclitnent  is  as  much  owing  to  the  upward  (rroirih  of  the 
whale's  skin,  ns  to  the  downward  gronth  of  the  Ommula. 
In  PI.  15,  Qa.  4,  a  vertical  section  is  given  of  the  trbale't 
skin,  takea  through  the  place  whence  a  shell  of  C*.  Jiadrma 
has  l>cen  removed ;  conNtii|uently  wc  here  see  aotbins  but 
the  whale's  skin :  the  upper  hlnrk  layer  ii  llir  dnrk  nom- 
colourcd  epidermis,  foniiing  the  general  surfiice  of  tlie 
whale's  body,  and  resting  on  an  orange<coloun-d  librotH 
layer,  which  i»  lightly  shaded  in  the  drawing,  llic  two 
horns  in  the  section  ore  two  of  the  eighteen  pmjcctioiu, 
formed  entinslv  of  the  dark  epidennic  layer,  whirh  All  up 
the  eighteen  fattened  cavities  produced  hy  the  folding  of 
the  walls.  Outside  the  horns  wc  see  the  section  of  a  circular 
furrow,  in  which  the  circumferential  margin  of  the  slwll  wm 
lodged  ;  and  between  the  horns,  then;  is  the  ceutml  hullow. 
within  which,  when  lined  with  shell,  the  cirri[»e<le'B  body 
was  included.  The  circular  furrow  is  formed  in  main  part 
by  the  epidermic  layer  K-ing  thinner  there  than  on  cither 
side,  and  partly  t)y  the  omnge -colon red,  underlying  fibrous 
layer  curving  a  httle  downward^;,  fmm  having  appareatljr 
yielded  to  the  pressure  of  the  circumferential  margin  of  the 
shell.  With  rctipoet  to  the  cause  of  the  thitine&s  of  the  rpi- 
ilemiia  under  the  circular  furrow,  I  do  not  know  huw  much 
to  attribute  to  mere  mechanical  cnmpn'ssinn  or  strrlrhing, 
and  bow  much  to  the  pressure  of  the  shell,  having  checked* 
ita  forniBtion.  In  the  case  of  very  young  and  small  sheik, 
it  is  hardly  possible  that  their  pressure  can  liave  in  any  way 
influunecfl  the  formation  of  new  epidermic  layers  under  the 
thick  old  layers ;  and  we  must  believe,  at  least  in  these  cMcs, 
that  the  whole  efTcct  is  mcrhanirnl,  the  sharp  ImsoI  edges  of 
tbc shell  having  imtenti^il  the  epidt^rmis;  but  (his  is  not  more 
Mtrprising  tlian  that  the  radicle  of  n  plant  i^hould  {wnetrate 
hard  ground.  Whether  the  indented  cpidL-nnis  in  the  circtUar 
(arrow  becouies  niptured,  1  am  not  sure  ;  ragged  layiTs  may 
oammonly  !»  observed  outside  the  shell,  but  it  i&  very  {lOftsible 
that  tbew  may  be  the  ends  of  layers  of  epidcniiis  which  have 
been  preserved  by  the  covering  of  the  ^ihell,  whereas,  on  the 
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Burrouiiding  parts  of  the  whale's  body,  these  same  layers 
have  been  removed  by  disintegration.  To  return  to  the 
section, — the  outline  of  the  boss  of  oraiige-coloured  iibrous 
tissue,  under  the  central  hollow,  clearly  shows  that  it  must 
have  been  formed  by  its  own  upward  growth,  for  it 
stands  above  the  general  surrounding  level  of  the  cor* 
responding  layer.  This  same  conclusion  is  still  more  obvious 
with  respect  to  the  eighteen  flattened  prominent  horns, 
formed  of  the  dark  epidermis;  the  manner  in  which 
the  epidermis  hiia  been  forced,  moulded,  and  packed  into 
the  eighteen  flattened  and  curved  cavities  of  the  shell,  so  as 
to  adhere  to  them  with  considerable  tenacity,  is  extremely 
curious.  The  prominence  of  these  honis  is  so  great  that  it 
apiiears  to  me  quite  impossible  to  account  for  them,  ex* 
cepting  by  a  special  formation  of  epidermis  beneath  each 
cavity.  The  basal  membrane  of  the  Coronula,  which  lies 
at  the  bottom  of  the  central  hollow,  adheres  by  its  own 
cementing  ajiparatus;  and  when  the  larva  Hi'st  attaches 
itself,  this  adhesion  must  be  very  important,  as  it  allows 
the  basal  edges  of  the  shell,  during  their  slow  downward 
growth,  to  press  firmly  on  the  whale's  skin,  and  so  slowly 
indent  it  with  the  circular  furrow.  The  final  cause,  pro- 
bably, of  the  cavities  on  the  under  side  of  the  shell  in  this 
genus,  formed  by  the  singularly  convoluted  parietes,  is  to 
allow  of  the  upward  growth  into  them  of  the  epidermis  of 
the  wliale,  thus  seciuing  a  firm  attachment  and  allowing  the 
"shell  to  exert  a  strong  downward  pressure,  and  thus  eflect 
its  partial  imbedment,  and  protection  from  the  enormous 
force  of  the  waves  to  which  it  must  be  exposed. 

With  respect  to  C.  dalar/iaris,  I  have  seen  only  speci- 
mens, preserved  on  shmnk  and  twisted  whale's  skin,  with 
the  underlying  fibrous  layer  not  preserved  ;  but  the  cavities 
in  the  shell  were  filled  by  horns  of  epidermis,  exactly  as  in 
C.  diadema.  There  is,  however,  this  difference  in  the  at- 
tachment of  the  two  species,  that  in  C.  baltejiahs,  owing  to 
its  depressed  form,  the  circumference  of  the  shell  indents 
the  whale's  skin,  not  vertically  downwards,  as  in  C.  diadema, 
but  very  obliquely  outwards;  and,  consequently,  buries 
itself  much  more  completely,  but  less  deeply,  under  a  folded 
and  apparently  ruptured  Sap  of  the  epidermis.     In  young 
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lueiis,  uf  U)c  Mzc  of  u  shtlliiig,  tlio  entin  alicll,  with  i 
iptioi)  of  the  operculum,  is  thutt  covered  up  and  |tn>  I 
ed  wiiilsl  ,vuuiig  and  tundur. 

Geographical  DislributioH. — The  gcuus  U  found  when 
whalos  occur,  ihut  is,  from  the  Arctic  to  Lbc  Kquuturid  I 
regions,  in  tx)th  hemispheres.  It  la  asserted  that  tometinKS  I 
as  manjr  us  a  couple  of  hundred  sjjociuicrLs  will  odhoiv  to  •  I 
single  whale.  Coronuia  barbara,  u  form  cloDetjr  nlllcd  to  I 
C.  diadema,  cxiittt;d  during  the  Ucd  ('rng  (Mriod ;  wh) 
Bronn  has  deacritted  some  fossil  specimens  fr\»iu  llolj. 

Afiniiiet. — In  the  wonderfully  convohited  sbtU, — in  Uie 
paiietal  Lubes  not  being  either  filled  up  h>  culcareout  Uycra 
or  being  croitsed  l\v  calcfirt^im  Nepta, — in  Lbo  otitcr  htniiiui  of 
the  sbiMl  between  the  longituJiuul  M^pta  near  the  baaia  being 
imperfect,  Coronula  diff«r.i  front  nil  the  foregoing  genera :  lo 
the  two  bitter  respects  it  agrees  with  the  three  following 
allied  genera,  vix.,  PlatylcpaH,  TtibiciticUa,  and  Xenubalaoui. 
Theecjual  size  of  aU  six  compartiucnte  of  the  shell,  has  been 
obaerved  io  very  few  geaem  Iwsides  Qironuhi.     In  a  new 
opercular  membniiie  not  being  formed  nt  each  exuviatiuu,mid 
in  two  or  three  of  these  membranes  being  peratsteat,  and  in 
llieir  being  attached  high  up  the  shuatb.  tniH  genus  agmea 
with  tlie  three  following  gcneru  alone.   In  the  valves  tending 
to  be  nidtmcntarr.  and  in  tlie  protul>crant  lips  of  the  sadu 
aperture,  we  hate  a  close  aliiuno:  with  Xenooalaniiit.     Hie 
muscles  of  the  Hack  being  spread  out,  and  tcuding  lo  luoe 
their  transversely  dtriated  churncter,  are  great  )>eeulutntietii 
Coronula,  Tubicinclla,  and  Xenobalanua.     The  liniplidly  | 
of  the  ccmcnUducts  is  a  remurkublu  character,  obMoiod  in  ( 
two  of  the  following  gciieni.  but  not  in  TDbiciuella.     The  J 
dotdile  bnuichia;  is  u  pvcutiority  common  to  all  four  gciiera.  1 
Neither  the  mouth  nor  cirri  offer  any  new  characters  of  1 
much  importuncv  in  Coronula  or  in  the  three  allied  genera  t 
the  lower  t<.-eth  of  the  mandibles  not  being  bitcrvlly  double^  I 
but  having  auuUl  inleruiediotc  teeth,  is  the  oewcst  featum  ] 
in  the  mouth. 
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1.    CORONULA    BAL^NARIS.        PI.    15,    fig.    2,   2  b :    PI.    16, 
fig.  8,  5. 

Lepas  BALiBNABis.     Gmelim.    Sjstema  Natur»  (1789). 
—  —  ChemnUz.    Conch.,  vol.  8,  Tab.  99,  fig.  845, 

846  (1785). 
Balanus     —  BruguHhre,  Encyclop.  Method.,  PL  164,  fig.  13 — 

18  (1789). 
GoKONULA  —  Lamarck.    Annales  du  Museum,  vol.  1,  Tab.  30, 

fig.  2—4  (1802). 

—  —  CAenu.    Ulust.  Conch.,  Plate,  fig.  1  and  4. 

—  —  i)9  Blamville.    Diet,  des  Scien.  Nat.,  1818  and 

1824,Tab.  117,  fig.  3,  3tf. 

SAell  much  depressed^  with  longitudinal  flattened  ri68, 
havinff  simple  edges  ;  orifice  rounded-hexagonaJ :  radii  very 
thici,  almost  equalling  the  shell  in  thickness :  opercular 
valves/our. 

Hob. — Attached  to  whales  in  the  Southern  Ocean. 

Having  described,  under  the  genus,  in  so  much  detail 
the  structure  of  the  whole  shell,  it  will  be  sufficient  here  to 
point  out  the  characters  by  which  this  species  differs  from 
the  others. 

General  Appearance. — The  shell  is  generally  much  depressed,  though 

sometimes,  in  large  specimens,  from  the  turning  in  of  the  basal  edges,  a 

considerable  degree  of  convexity  is  acquired.    The  radii  are  moderately 

wide,  and  give  a  star-like  appearance  to  the  shell.     The  surface  of  the 

whole  upper  part  of  the  shell  is  smooth;  the  broad  and  much  flattened 

ribs  (t.  e.  the  terminal,  transverse  loops  of  the  folded  walls)  of  which 

each  compartment  is  formed,  generally  divide  at  a  short  distance  from 

the  apex.     The  close  sutures  separating  these  ribs  are  straight,  and  not 

finely  serrated,  by  which  character  alone  this  species  can  at  once  be 

discriminated  from  the  others.     The  surface,  when  closely  examined, 

is  found  to  be  finely  striated  longitudinally,  and  is  transversely  crossed, 

chiefly  in  the  lower  part,  by  minutely  beaded  growth-ridges.     The 

orifice  is  rounded-hexagonal,  and  is  small  compared  with  the  whole 

Ah  ell ;  it  is  also  smaller  than  the  basal  edge  of  the  internal  cavity  of 

^he  shell ;  consequently  the  whole  basal  edge  cannot  be  seen  through 

^he  orifice  from  one  point  of  view, — the  operculum  of  course  having 

E^e«n  removed.     An  unusually  large  specimen  was  2*75  of  an  inch  in 
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ilt«niet«r  i  tliia  iinlitiilual  aiu  on*  nf  tUe  m')rc  dmffs  rarirlin.  ■fe' 
Tft  iu  rntirr  iliickiie**,  from  top  to  timM,  wm*  anly   9  of  »a  inch. 

Opertntum. — Elnving  ilescribcd,  under  llic  j^vniu,  \h*  guteral  Mrt»- 
lurr  uf  ilic  oprnulNr  vaUr,  [  will  hrrr  only  •AA  •  tew  druik  on  tfciir 
■h>(tF.     Tlirvar«i>inallrn<n))wd  witli  tlirvbuleutetilor  tb«  a 
mcnibraiir.      The  <CuU  (PI.  15,  fig.  'ih,  ■ciitum  la  ikr  Irfl)  tUud  m 
nch  nlWr  at  \hv  riMlnl  rnd  of  tlie  aprrlurr  Irajiaic  iotn  tli«  »»tk,  w*tll_ 
■licir  iwu  foitral  eiiili  uiiittil  )■;  tiie  yriluwiili-hniwti,  laiiptiu' 
plirntrd,  huriiy    iiirintinur,    ilocribpil    uiiJrr    the  |t«iitia.      Thr   > 
(%■  i  h)  •tniiil  A  littlr  njian  from  ihv  M-urit,  uu  ihv  liilr*  of  iir*ri; 
Riltldip  of  ihp  Mck-nprrtuR.     The  iJjis  uv  prolubrniil  ind  modrr 
dprrlopril  all  round.   Th«  louta  arc  eloii|tated,  anil  a  litiip  riirrnl; 
cludiHft  tbt>  upper  imbMldMl  portion,  tliey  arv  alinMC  »ul>-ifiangulatfl 
bat  thr  u&drr  growing  aurfaccu  much  eloogain),  nrarlf  fliit.witb  tlic  tn^ 
rni)*  of  Dearly  thr  aamc  width,  Iruiiralcd  anil  roimdrd.  Tbr  Tnyam,  U 
ratlirr  small  ■pt-rimrnii  i»,  if  the  iipprr  imhrdifed  pnrtioD  be  inditilair 
Rub-triaogiilar,  with  tlir  growing  aurlBCc  nval,  aiiil  brtwrva  in 
Rnd  nnr  half  of  the  length  of  llir  urutiini ;   but  in  larj^C  apri-m 
tergum  hecoinei  itylc-formrd,  lying  parallrl  to  the  tergal  iniqpn  of  U 
■cutum,  with  the  growinit  lurfacr  proporticmally  mncli  ■mnUer,  and  n 
■liorr  one  fifth  of  tneleugih  oribef^rowingiurfaFeuf  tbcM 
we  we  toinc  Irndcncy  lu  the  liTiptm  to  bceonie  nidin 
tlie  next  ■{leeiea.     The  brown,  homy,  plicated  ■ulntaDce  in  wliirh  th| 
lerga  are  ioibrdded,  extendi  coiuiderahly  beyond  the  raWe*  thcnu 

SIrurture  <■/  /A*  SJirll  and  Rudii.  —I  li«Te  already  »o  fully  dw 
thU  aubject,  that  I  will  here  only  eDumermte  llie  nointa  in  wlueh  ll 
•peciea  diflen  from  C.  dicHrma  and  rn/imr: — Firally,  the  a 
Uically  folded  walli  (fl.  iri,  tiK-  6},  new  fulda  anaiuf:  on  balli  anlra  uT 
all  til  auiurei.  Secondly,  the  inner  cud*  of  the  fuldeJ  walL^  wbu^ 
■urrtiund  ibv  internal  eaiity,  beiuft  aluiu»t  ii|iiarc,  hut  with  lLeiran;Hv 
rounded]  their  iiuter  enda  deacvnd  wioie  little  way  beneftth  l' 
edgeoftbeabeatli,  aa  low,  or  lower,  than  the  circumfereDce  ofti 
Tlunlly,  tlie  external  lioea  of  jnnetiun  between  the  tranatrarw  U 
loopa  bei&i;  amooth  or  not  aenmted.  Fourthly,  theM  Iwipa  I 
towarda  lh«  onuide,  and  being  lolerDally  filled  by  aept 
fif-.  2  a)  :  tnboa  being  tbua  formed  larger  than  the  proper  pi 
Suihljr,  tha  aotaral  cdgn  nf  tlie  compound  radii  (fl.  16,  I  _ 
very  mach  broader  in  thr  inner  and  upper  part  of  e«Hi  cotajM 
titan  in  thr  ontvr  and  lower  part ;  fur  in  the  innrr  and  upper  part  tbey 
atrrteb  from  the  outndr  of  Ihe  ahrll  to  the  aheaih.  tt  ihu  ike  tlm 
rert  on  tbetn,  and  hrnre  no  Urge  open  canity  i»  left  brfwrrn  lb* 
radii  and  alv  i  in  the  inner  and  upper  part,  alao,  the  radii  eiieod 
down  nearly  to  the  haul  rd|c«  of  the  folded  walla.  Tbe  aepta,  ol 
which  the  radii  are  fiirmed,  itand  further  apart  than  in  C.  iliadfmim 
andre^Mtf.  ScTeothly,  the alic are  only  l-5thor  l-6tfa  of  ibr  liitclutea* 
of  the  radii,  wbcreaa  in  tbe  two  other  apeciea  tbry  are  «ery  nuck 
tluekrr,  beinc  nearly  aa  thick  a*  tbe  radii :  tbe  aln  are  aUo  bei«  (fig.  ^ 
^  Mjnartr  toan  in  tboae  two  apecie*,  thai  ia,  their  ImmI  marpna  ar> 
Mnpared  with  ibcir  upper  inaqpua;  tlieir  cdfea  p~ 
r  oUIemit  a 


■1m,  a  abghlly  i 


1  alructure.  EigbtUy,  the  I 
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sheath  does  not  here  project  freely,  and  does  not  descend  quite  so  close 
to  the  basal  membrane. 

Mouth. — ^The  palpi  are  famished  with  a  row,  extending  along  the 
whole  basal  exterior  margin,  of  ?ery  long  upwardly  pointing  spines ;  on 
their  upper  edges  there  is  a  brush  of  small  spines.  The  edge  of  the 
labrum  is  clothed  with  extremely  fine  spines,  and  is  furnished  with  a 
few  minute  teeth.  The  mandibles  have  four  teeth,  and  the  lower 
end  is  broadly  rounded  and  coarsely  spinose :  the  second  and  third 
teeth  are  double  at  their  points,  and  between  the  second  and  third,  and 
again  between  the  third  and  fourth,  there  is  a  small  intermediate  tooth. 

Regarding  the  Cirrif  I  have  nothing  especial  to  remark. 

Geographical  Distribution. — I  have  examined  nine  sets  of  specimens, 
having  localities  attached  to  them :  three  from  off  New  Soutn  Wales  ; 
two  off  the  Cape  of  Good  Hope ;  two  from  the  west  coast  of  South 
America;  and  two  marked  only  "South  Sea."  Hence  F  am  led  to 
conclude  that  this  species  is  confined  to  the  southern  hemisphere,  or  if  it 
extends  into  the  northern  hemisphere,  it  is  probably  only  in  the  Pacific 
Ocean.  I  do  not  believe  (though  so  stated  in  some  works)  that  this 
species  occurs  on  the  shores  of  Europe.  It  seems  often  to  be  as- 
sociated with  Tubicinella.  Some  specimens  thus  associated,  sent  by 
Mr.  Bennett  to  Professor  Owen,  were  said  to  have  been  attached  to  the 
Balana  australis. 


2.  CoRONULA  Diadem  A.     PL  15,  fig.  3,  3  a,  3i:  PL  16, 
fig.  1,  2,  7. 

Lepas  DIADEMA.    LifM.    Systems  Natorse,  1767. 
—  —         Ckmnitz.    Conch.,  vol.  8,  Tab.  99,  figs.  843,  844. 

Balantjs  DIADEMA.    Brugutere.    Encyclop.  Method.,  PL  164,  fig.  13, 

14  (1789). 
CoBONULA  —         De   BlaiHvilU.     Diet,  des   Sc.    Nat.    (1824), 

Tab.  117,  fig.  4. 

—  —         Leach.    Encyclop.  Brit.  Suppl.,  vol.  iii,  1824. 

—  —         Chenu.    Illust.  Conch.,  Plate,  fig.  3. 

—  —  Burmeister.    Beitrage  zor  Naturgeschichte  der 

Rankenfiisser,  1834,  Tab.  2,  fig.  1—14, 18. 

Shell  croum-shaped,  with  longitudinal  convex  ribs,  having 
their  edges  crenated;  orifice  hexagonal:  radii  moderately 
thick,  very  broad:  terga  absent  or  rudimentary. 

-fiii^.— Attached  to  whales,  in  the  Arctic  Seas ;  United  States  and  Great 
Britain ;  Gulf-Stream,  Atlantic  Ocean ;  New  Zealand  (?). 

General  Appearance. — As  previously  remarked,  owing  to  the  fulness 
of  the  generic  description,  minute  details  on  structure,  excepting  those 

27 
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oluuKClPriatic  of  ihe  preKOt  •pcciea,  ntti  tuM  ban  W  g!J«*S. 
(Tuvii-Iikc  ibape  of  the  thetl  i*  well  ciprrvwd  br  lU  Dane  of  Dti 
but  Ihe  cniwn  teods  lo  pua  into  ■  cylinilcr.  Tlte  mlii  un  «zl 
broad.  Tlio  orilicp  is  Urge,  and  neallj  Leiai^nal :  wbtn  lb* 
culum  ia  rcoioTrd  tbo  vbole  intiile  of  the  cup-furtitKl  ahell  («ii  b«  liH 
at  oDce,  for  tbc  Hat  mem  bran  oui  bwi*  it  much  imallerlhan  th*  ocMm. 
The  under  aide  of  the  ahcll  w  deeply  co»ca<rc.  Tbe  otilaidr  of  smIi  tarn- 
partDieot  in  farmed  b;  broad,  rounded,  and  aomenbal  prominrBt,  nmly 
ditidcd,  nba  (i.  e.  tbe  irannverv!  end*  of  ilie  folded  walla)  ;  ibaa*  nfta 
arc  dooely  unili^d  lajcetber  by  finely  netratrd  bnca  of  jundiaa  (PL  11^ 
fig.  I,y).  Tbeir  aurfarca  uulaide  are  deliralrly  atnaled  U>PgtllW»*«lty. 
aud  plainly  croaaed  (more  plainly  llian  in  tbe  rorrpuni;  aiul  tlic  oat 
■pecit^a)  by  irregular,  tranaverae  riJgea,  npectally  in  tbe  Inwrr  pnt  tf 
(lie  ibell.  Tbe  largr«t  apecimen  vbicb  I  Lave  >een  waa  l«a  aiMl  aWf 
toeliea  id  diameler  and  Iwu  in  beigbt. 

Scula. — These  are  placed  rlo«e  logetiier  at  the  roaind  eod  ol  the 
oriAee,  and  are  imbedded  in  the  browninb,  tough,  luugitudioally  pbcata4, 
horny  aubtlanee,  wbieh  rxlend*  far  bevond  both  end*  of  ibt  imltaa.  la 
outline  (fig.  '.i  A)  tbry  are  mitrc-aliape<{,  or  rouDi 
a  little  enrted,  and  more  nr  leu  elongateil,  b 
apcdmenai  they  are,  liowefer,  leai  elongated  and  nibte 
ibaD  in  C.  katanaru.  Terga, — tbeac  verm  entirely  aliarat  in  m^t 
BDecimena;  but  iu  one  (G((.  'A  a)  I  fciund  n  rudiment,  nameljr,  ft  duvt 
Iliia  plate  of  ilietl,  barely  Tiiible  Iu  the  naked  eve,  eatrDding  panIM 
and  near  to  the  tergal  margin  of  the  aciiium.  The  lipa  of  tb*  aptr- 
lurc  of  tbe  «aek  are  prumineiit,  and  biphty  ao  toward*  lUe  earinal  tod. 

Slnirtart  of  Slirll  ami  Badit. — Owing  to  tbe  ahell  not  qirmfiM 
mueb  at  (be  base,  new  fuldt  in  the  walla  are  mneh  aeldomij  tanmi 
and  therefore  the  exlt-mal  lani;)ludiiial  rib*  {i.e.  tlte  termiiiSI  tnnaamaly 
elongated  loop*),  are  mueb  *eldomer  divided,  than  in  ('.  i«JW««n(  ar 
rrgixit ;  even  rather  large  *pecimena*ametime*haeif)|taiBljrtk«Dricnal 
eighteen  fold'.*  ^^'hen  new  fold*  are  formed,  only  one  la  ranw3  «■ 
one,  Til.,  the  roairal.  «ideof  each  anlare,  instead  of  on  both  aidca^aa  la 
C.  ialtrnarii.  The  inner  ends  of  the  folded  wall*.  aiurooaiUu  i 
baaal  membrane,  are  narmw,  instead  of  being  almoat  aqvan,  aala 
iat*t»aru.  Tlic  lower  edge  nf  tbc  sbcath,  wbieh  profMrta  Atd] 
dcaeenda  almoat  ti)  tbc  level  of  the  baaal  edges  of  tb*  walk,  ij 
nater  end*  nf  tbe  folded  walls,  forming  the  Iranarene  loopa,  an  W^ 
lemally  tilled  ap  lulidly  by  eaJeareou*  matter,  inslesd  of  by  aapCa 
forming  tubes,  a*  in  C.  talimaru.  The  radu  (Pi.  16,  fig.  2)  an  • 
bule  ilucker  in  ibe  lower  and  outer  (lian  in  tlic  upper  and  inaer  part 
of  eaob  eompartmant ;  in  ifaB  middlr,  ibey  do  Dot  reacb  tbe  aheata  hj 


■  lbeae*lmddbtao«at«doadMititd*raidea(the»hcll.(artf(»aM(rffrgaa 
Ibc  oQlaldo,  Iba  Boadwr  wwdd  be  Uumglit  to  be  tweaty-foiu'.  aa  ca  Ibe  mile  ti 
'   nkrinit  tbe  tadma.  a  ialtUShm  tba  ^ 


nonaitaacat 

lawbdafoM, 
Ua  foU*.    Tbu  eaation  b  neccaaanr  whatmr  Uw  mu»W  of  nat  biU*  w^ 
tkat  ia,  wbdbar  or  oat  tbe  ariffinar  (tghleen  biU*  ban  hna  laenMcd  bf 
pUcatiooa.  Theaa  mDnba,  abe,  an  aniUaibk  la  Ibc  «tbtr 
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aboDt  half  the  thickness  of  the  compartment,  and  consequently  they 
are  separated  from  the  plates  {cf'  in  fig.  t  and  7)  on  which  the  alse  rest, 
by  lai^  chambers  {v  in  fig.  7),  which  extend  up  to  nearly  the  apices 
of  the  compartments :  the  extent,  however,  to  which  the  upper  ends  of 
these  chambers  have  been  solidly  filled  up,  varies  a  little.  The  sinuous 
plates  forming  the  main  portion  of  the  compound  radii  are  rather 
thinner  and  closer  together  than  in  C,  balanaris.  The  alse  are  thick, 
being  thickest  in  the  middle  part,  and  there  equal  the  radii  in  thickness ; 
their  lower  margins  are  very  short  compared  with  their  upper  margins, 
hence  they  are  almost  wedge-formed. 

Mouth, — The  teeth  and  fine  hairs  on  the  labrum  are  sometimes  ob- 
scure, and  sometimes  plain :  close  outside  the  bottom  of  the  medial  notch, 
there  is  a  small  hard  prominence.  The  palpi  are  broad ;  on  their  basal 
exterior  margins  there  is  a  short  row  of  spines,  which  do  not  equal  in 
length  the  width  of  the  palpi,  and  therefore  are  not  so  long  as  in  C 
bal<enaris.  The  mandibles  have  five  main  teeth,  of  which  the  second 
and  third  show  only  an  obscure  rudiment  of  being  double ;  between 
these  two  teeth,  and  between  the  third  and  fourth  tooth,  there  is  a 
small  intermediate  tooth :  the  inferior  angle  is  narrow,  rounded,  and 
apinose.    The  extremity  of  the  apodeme  of  the  maxillee  is  expanded. 

Cirri. — I  have  only  to  remark,  that  the  pedicel  of  the  first  cirrus  is 
extremely  broad,  and  that  the  rami  are  set  on  in  an  unusually  crooked 
manner :  the  basal  segment  of  the  shorter  and  broader  ramus  of  this 
cirrus  has  its  dorsal  surface  produced  into  a  plate  fringed  with  very 
fine  hairs. 

Geographical  Distribution, — I  have  received  only  four  specimens 
with  certain  localities  attached  to  them :  namely,  the  Arctic  Seas  of 
Scandinavia ;  the  coast  of  the  United  States,  and  of  Britain ;  and  the 
Oulf-Stream.  There  is  also  a  specimen  in  the  British  Museum,  sent 
by  Mr.  Stephenson,  mingled  with  shells  of  Mollusca  from  New  Zealand ; 
but  a  Coronula,  procured  from  a  floating  whale  in  the  early  part  of  the 
outward  voyage,  might  so  easily  be  sent  home  with  specimens  subse- 
auently  collected  in  another  county,  that  I  do  not  as  yet  fully  admit 
that  this  species  is  an  inhabitant  of  the  Southern  Pacific  Ocean :  I  am 
less  willing  to  admit  this,  from  suspecting  that  C,  regina  in  the  Pacific, 
replaces  the  C,  diadema  of  our  Northern  Seas. 


3.  Coronula  regin^e.    PL  15,  fig.  5  :  PI.  16,  fig.  4. 

Shell  fflobulo-conical  or  depressed,  with  longitudinal ^  much 

flattened  ribs,  having  their  edges  crenated,  and  their  surfaces 

striated  and  granulated ;  orifice  hexagonal :  radii  thin,  not 

exceeding  one  fifth  of  the  thickness  of  a  compartment:  terga 

absent. 

^«^.— Attached  to  whales,  Pacific  Ocean ;  Mus.  Cuming,  Stutchbury,  and 
Darwin. 
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I  faove  seen  eight  Kperimens  of  tliU  font) — two  in  1 
Coming's  collection,  one  of  wliich  wrs  procured  ol  Iquiqii 
in  Peru,  tlie  otlier  from  an  uuknowii  locality :  one  waa  gita 
IDC  in  Chile,  and  was  iitnU-d  to  have  come  from  tlte  I'a 
two  others  arc  in  Mr.  Stiitchhiirj-'s  collcrtion,  from  i 
known  hut  distiDct  localiticA,  and  ihrtT'  in  a  group  in  t 
Driti-sb  Museum.     These  eight  8|>rt.-inteu»,  of  wliieb  mi  * 
culluclcd  sc[)nmtclj',  all  strikingly  agree  in  grneral  i 
nnd  in  details  of  fttructurt',  so  that  1  can  caailjr  reoogniM  t 
aliell,  and  can  at  uucv  pick  out  a  sinelv  compirtinent,  wIm 
mingled  with  tliose  of  the  two  foregoing  Bpcoiea ;  — ~~'*' 
Ii^ss,  the  differences  arc  so  small,  thai  1  at  fint  ben 
whether  to  name  the  species;  but,  upon  reflection,  1 
convinced  thut  it  is  disliiicl.      CoroHu/a  riyiiite  u  I 
nioH!  closely  related  to  C.  diatirma  titan  to  C.  balttuana,  ' 
and  I  8iis{Mxt  that  it  replaces  in  the  Pacific  the  fonner  of 
these  two  species. 

Grnrr^l  J^t^arvner  i  thell  conint,  itnigbl-aidnl  i  towe  ipidMW 
bring  itntrly  M  miKib  drprvMrU  m  C.haltr»ant,t,ui  mntidmbif  won 
drpmtfd  Hun  any  Taricty  of  C.  Jiad^ma .-  oilier  (pf>cimM»  W^ 
p-Iobula-conici).  bat  nilbrr  Ifm  glubuUr  tban  (lir  orimuj  fvm  af  C. 
diaJema.  I  may  herv  miiark.  tbal  ahafic  ii  of  morr  rtlm  ia  thia 
grniit.  in  vhich  ibr  ibrll  r*  «tucb«(l  to  tltr  yiclJiii*  akta  of  wbalaa, 
tiiai)  ID  tho*e  genera  iti  vhicti  il  uthcrr*  to  rotkt.  "n*  onAev  b  ncallj 
hrxagoiid,  and  the  wbolc  inUnittI  cintr,  mhtn  tbv  operralar  taaai* 
bninr  il  rrmnved,  can  bo  Mcn  from  one  point  of  ritv,  oviiw  to  tlia 
cnntraclton  of  ibr  lovrr  part  of  the  raiity  and  tniall  liit  o(  tw  ImmI 
mrmbnne.  Tbe  ■nrfacc  of  the  ihcll  ■■  ■nionrh,  bat  baa,  tmt  ap  to 
■be  lummit,  a  prrtiliar  frnited  appraraoce,  differrat  fttin  tbat  of  ibe 
foregoing  tnecii'*,  earned  hf  the  longitnilinal  *(rin  being  ralbcr  BMVV 
■littJiirl.  aud  bring  cruMed  by  beaded,  vrrjr  delicale  trantterw  Utt«a  at 
growth.  Tbr  riidi  of  tlte  traiiaTerae  Inopi,  furniitig  tbr  ciletwir  Mir> 
laCFB  of  the  eoDipartmanu,  are  much  llatii'ned.  rxu  murr  M  ihaa  ia 
C.  6aliraaru.  Th«  linc«  of  jutictioD  beiseen  the  luo|>>,  are  fatly 
wrrated,  a*  in  C.  diaJtma ;  and  iutemally  they  trt  toluOj  fkOad  an, 
inilead  of  being  formed  into  a  fel  of  Inlie*  lij  lungitudinal  tapta,  M  IB 
e.  ial-mam.  The  nndrr  iido  of  ibr  *hrlt.  with  it*  foliM  vail*,  fn- 
■cnU  an  appearmiKv  intrrmrdiatc  betveeu  the  Tariablr  a)ipt«rBBe«  of 
lbi(  part  in  tlw  above  two  apeciea. 

TUe  niturd  edges  of  the  nulii  (PI.  Id,  fig.  -Daffrr  by  far  Di«  01081 
rnnarkable  cbanrler,  in  their  itiinneM  fruin  <np  In  boUiim  j  for  tbar 
banllj  eirred  one  Bfib  of  ihe  thiekneu  uf  tbr  eoinpartmenl.  mcaawcd 
from  the  esterotl  mrface  to  the  bu*  of  the  ilteath  :  hence  a  veey  largo 
oarity  if  left  betvtco  Ihe  radii  and  al« :  in  the  uiickntaa  of  IM  foni 
tbe  thm  aptcita  already  deaeribed  funn  a  aeriaa.  C.  rafi»m  al  ob* 
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end  and  C  balanaris  at  the  other.  The  sinuous  plates,  forming  the 
lower  part  of  the  radius,  are  coarser  and  stand  rather  farther  apart 
than  in  C  diadema.  The  alse  are  thick,  and  have  the  same  outline, 
being  narrow  at  their  basal  margins  and  broad  at  top,  as  in  C.  diadema^ 
with  their  sutural  edges  similarly  constructed :  the  basal  edge  of  the 
sheath  likewise  projects  freely. 

Operculum. — This  resembles  most  closely  that  of  C  diadema.  There 
are  no  rudiments  of  terga.  The  scuta  cannot  be  distinguished  from 
those  of  C.  diadema. 

Mouth. — ^The  labrum  has  a  row  of  inwardly  curved  little  teeth  along 
the  whole  crest,  and  tliese  1  did  not  notice  in  C.  diadema  :  there  is  only 
a  trace  of  the  prominence  on  the  outside  at  the  bottom  of  the  central 
notch.  The  hairs  on  the  basal  exterior  margin  of  the  palpi  are  mo- 
derately long.  The  mandibles  have  five  teeth.  In  the  Cirri^  the  first 
pair  resembles  in  its  peculiar  structure  those  of  C.  diadema.  In  the 
sixth  pair,  however,  the  segments  support  only  three  pairs  of  main 
spines:  but  the  specimen  was  not  very  large,  and  probably  in  old 
specimens  there  would  have  been  four  pairs. 

Summary. — The  present  species  differs  from  both  the  foregoing  only 
in  its  rather  more  conical  and  straight-sided  outline,  smooth,  ^sted 
surface,  and  in  the  narrowness  of  the  sutural  edges  of  the  radii,  and 
consequent  large  size  of  the  chambers  between  the  radii  and  alse.  It 
resembles  C.  diadema,  as  far  as  the  shell  is  concerned,  in  the  external 
ribs  or  transverse  loops  having  their  lines  of  junction  serrated  and 
in  being  solidly  filled  up— in  the  shape  of  the  orifice  and  of  the 
internal  cavity  of  the  shell — in  the  shape  and  structure  of  the  alse — 
and  in  the  basal  edge  of  the  sheath  being  free.  It  comes  nearer  to 
C.  diadema  than  to  C.  balanaris  in  the  structure  of  the  radii.  It 
differs  from  C.  diadema,  and  comes  nearer  to  C.  balanaris,  in  the  ex- 
ternal ribs  being  flattened,  instead  of  being  convex,  and  in  the  lines 
of  growth  being  very  delicate.  But  as  it  resembles  C.  diadema  in  the 
several  foregoing  characters  of  its  shell,  in  the  opercular  valves,  in  all 
parts  of  the  mouth  (excepting  the  labrum),  and  in  the  cirri,  it  is  very 
much  more  nearly  related  to  that  species  than  to  C.  balcenaris. 


4.    CORONULA  BARBARA.       PI.  15,  fig.  6. 

Ck)R0NULiT£S  DIADEMA  (?).     ParkifuoH,  Organic  Remains  (1811), 

vol.  3,  p.  210,  PL  IC,  fig.  19. 

S/iell  {probably)  crown-s/iaped,  with  longitudinal  convex 
ribs,  having  their  edges  crenated,  and  their  surfaces  rugged^ 
both  externally  and  internally,  with  transverse  ridges :  radii 
moderately  thick ;  the  spaces  between  the  radii  and  the  ala 
solidly  filled  up. 

Fossil  in  Red  Crag,  (Bawdsey  and  Suttou) ;  Mus.  S.  Wood  and  Geol(^ical 
Society. 
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The  species  here  described,  though  ne&r  to  C.  diaA 
nnd  (Kiftily  coiifouiidcd  with  it,  I  havt-  no  doubt  is  diatinct*  ] 
owe  to  the  kindncM  of  the  Kkv.  Mr.  Iniixgr  an  rsimiiutH' 
of  the  original  specimen  figured  by  I'liriciiitou  ;  nnd  in  >' 
Stutchbnry'a  collection  then!  in  a  »inidnr  nnd  more  \Kti 
specimen ;  Iwlh  of  these  resemble  C.  iliatlnua  in   gcncn 
form,  but  have  been  loo  mucli  worn  to  \m  po*itivclj-  idi-Dti 
ficd.     The  following  description  is  drawn   up  fwrn  ( 
conipartmcnta  collected  by  Mr.  Searles  Wood,  Iwloi 
certainly  to  three,  sod  probably  to  four  individunU.  a 
whicli  was  young  ;  as  tnr«c  BiKtumcns  agree  in  all  nuionU 
pcct«,  1  feel  pretty  cunfidvnt  thai  the  dtantdcn,  by  whldl 
I  present  species  dillera  from  C.  diadeuta,  are  of  i       '^ 


Strvelwre  iff  SAell. — The  iDDfcitudinal  rib*  on  f»ch  compi 
(t.  r.  the  lermiiuJ  ImuTcne  luopa).  «re  convex  and  iirontMBt,  a»  m 
C.  ditufema,  bat  llicy  are  rrMtril  by  mare  promtneDi  tiilfM  of  gro«dl 
Uiui  ivKU  in  Uie  rnugltMl  ian«liei  of  that  apcdM,  m  ihM  tlic  MUftoi 
of  tiie  •bell  i*  more  ru^rd,  lu  tbe  lbrc«  pri>TiaD*  ifHivtM,  tbf  muCh* 
of  tbe  wall  riitirely  raund  thr  eavitin  ncenpif  J  hy  ibe  whale's  afcia, 
U  MrtalMl  only  by  longiladiual  rrnr  fliw  linn ;  bal  hrn,  the  anlcr  par- 
liou,  or  that  (fig.  G)  fomwd  by  each  ininTerM?  liMp,  U  nM»Ml  by  Iraa*- 
Terve  nd|;pt  of  growib,  Ukc,  but  irw  pramiDctit  ihau,  Uiow  iio  ibr 
uU-nial  •urfaci  of  the  *hrli.     Tlic  niinul«  (etib,  along  lb«  bar*  ctf 

I'anrlion  brtwrcn  the  tniiiTrnr  loops,  an  htrr  In*  ngnlar,  and  rvs 
lardU  tir  uid  lo  exist ;  for  the  two  nl^ri  an  lucked  togvtbrr  by  what 
may  be  mure  alriclly  colled  rainutr  cig-tag  ridgra  thali  tnth.  Tbr 
riBCt  number  of  ibe  cirvumffiunlial  plicatuina  in  tfar  wiili  '  '  * 

in  (be  aame  mannM  aa  '       '       '         ' 
tilK«a  of  the  radii  are  i 

C.  diadtma.  A*  in  thia  latt^^r  apociet,  aud  in  C.  rfyimr,  each  I 
rwta,  not  on  the  internal  ratface  (aa  In  C.  Lat^nant,  and  in  i 
oUwr  Bclanidie}  of  the  radiua,  but  on  a  t|)en»l  plate;  btU  tn  i 
iariart,  iuttcad  of  a  deep  cfaamber,  niiiniDi^  u]i  lo  tbe  apex  of  tT 
wmputmattt,  being  left  briwnn  tbr  ndiut  and  ala,  thi*  part  b  All 
ap  almCMt  mtirely  by  (olid  «bcll.  AUboogh  tbe  eileot  (o  which  tUa 
chamttrr  !■  filled  up  tutn  a  liitle,  and  allhoUffaita  depth  variea  alillU 
in  C  dinJrma,  yrt  there  ii  a  marked  dilTrrmee  between  the  ipecineM 
of  tliia  latter  »p«cies,  lu  which  tbe  cbaniber  i>  moil  Ailed  up,  and  tboae 
of  C.  harlara.  in  which  it  ii  lewt  lillrd  up.  Tbe  alw  are  lliick,  w  in 
C  diaJemM,  ami  tbeir  tutiirwl  edeci  bate  a  central  ridp,  aendiac  off 
an  both  uilr*  tinuoai  nd(;ei.  Tlie  hNial  marpii*  of  tbe  alv  are  not 
•biMt  eoinpnr*d  witli  their  upper  mar|;iDi,  and  ihcrrfore  the  whole  aln 
t«  Mt  widgv-forawd )  and  in  iliu  rather  imporlmnt  re«pr«  C.  l*ri»r» 
raiaUM  C.  (m/mmtu  (PI.  Id,  Ig.  X),  and  dilen  from  ('.  dM*m» 
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(fig.  2).  The  lower  edge  of  the  sheath  does  not  seem  to  have  projected 
freely, — in  this  respect,  also,  rcsemhiiug  C  balanaris.  From  the 
basal  margin  of  the  alne  not  being  narrow,  and  from  the  inner  ends 
of  the  folded  walls  being,  as  it  would  appear,  also  broad,  I  ha?e 
little  doubt  that  the  cavity  in  which  the  auimaFs  body  was  lodged, 
resembled  in  shape  that  in  C  balaenaris,  the  membranous  basis  being 
larger  than  the  orifice  of  the  shell. 

Opercular  valves  unknown. 

Summary, — This  species  is  more  nearly  related  to  C.  diadema  than 
to  the  others ;  hut  in  some  points,  just  specified,  it  resembles  C, 
balanaris.  The  characters  by  which  it  differs  from  all  the  species  are, 
firstly,  the  more  prominent  transverse  ridges  on  the  external  surface  of 
the  shell,  and  more  especially  on  the  surfaces  bounding  the  outer  sides 
of  the  cavities  occupied  by  the  epidermis  of  the  whale.  Secondly,  the 
character  of  the  teeth,  or  rather  ridges,  along  the  lines  of  junction  be- 
tween the  transverse  loops.  And,  thirdly,  the  spaces  between  the  radii 
and  the  plates  on  which  the  alse  rest,  being  solidly  filled  up. 


Species  DubicB, 

The  Coromda  bifida  is  an  Italian  tertiary  species,  so 
named  by  Bronn,  in  his  **  Italicns  Tertiar-Gebilde" 
(1831),  p.  120.  It  is  very  possible  that  this  may  be 
identical  with  (7.  barhara,  but  Bronn  does  not  seem  to  have 
been  aware  of  the  absolute  necessity  of  giving  minute  details 
in  his  descriptions  of  fossil  cirripedes.  The  chief  character 
of  C.  bifida  is  thus  given : — **  Eine  tiefe  Furcle  odcr  Spalte 
theilt  die  Langenrippe  von  oben  herab  bis  zur  Ilalfte, 
welche  bei  der  sonst  iihnlichen  C.  diadema  entweder  ganz 
fehlt,  oder  nur  zuweilen  kurz  angedeutet  ist."  Had  it  been 
stated  that  the  longitudinal  ribs  were  divided  from  the 
middle  down  to  the  base,  instead  of  from  the  top  to  the 
middle,  the  description  would  have  been  intelligible  to  me, 
though  the  character  thus  afforded  would  not  have  been  of 
specific  value,  as  this  dividing  of  the  ribs  occasionally  occurs 
in  all  four  species,  and  is  produced  by  the  formation  of  new 
folds  to  the  walls. 


9.  Genu*— PLArrhZTM.     PI.  17,  fig.  1  and  2. 

Funuru.  /.  S.  Grf.  Ancab  of  l^OMoplij,  (oev  MfinX  *■''  ■ 

(I88S). 
CftaoNTU.    n*  auimtilU.     Diet.  dr«  ScioMB  NiL  (1!)*)- 
CuLOXKLUXt.    ^(MM  (fidr  Pkilippi).    Noori  genm,  Ac  £  lU- 
InvJii,  Vwkma  (lUi). 

ComparttueHtn  tix,  each  bilobed  and  inwardly  pmlmetJ, 
»o  as  to  form  fix  midribs,  which  support  the  oniiettnBf 
convex,  mttm&ranous  batia. 


DUtribahon,  Uironfrliout  tlie  tropiad  uul  vu 
IB  turtlca,  ku-iDALes  oiul  mwtfw. 

This  ErtnaH  genus,  consisting  of  Uircc  species  (tbou^  I 
hiive  named  only  two),  is  a  very  natural  one,  yet  doarijr 
allied  to  ('oroiiula.  Most  atitbors  have  uniUil  thi-so  genen, 
l)wt  in  dying  so  tliey  destroy  two  very  natural  UttU-  group*. 
PlatylepfW,  moreover,  when  alt  its  characlt-rs  arc  oonsidored, 
biu  US  good  n  claim  to  be  gcQcHcally  scparaled  fn>m  Coro- 
riula,  as  has  TiiMcinella, — a  genus  univcrully  admitted.  I 
shuU  pn-soDtly  nx-'ur  to  this  subject. 

(ifnernl  Appearance. — ^Tho  most  rcmarkablff  rhanicter-J 
and  which  gives  a  {icculiur  asficct  to  the  wIkiIc  nhell,  is  thif 
each  of  the  six  conijiartments  lias  a  medial  (iMiurc  ur  fuldn 
llie  shell  thus  consiHtiiig  of  twelve  tobcs.    Each  fold  cstetult' 
from  the  summit  to  the  baw:  of  the  shell,  niid  is  produced  1 
inwards  in  the  shape  of  a  midrib  \V\.  17,  lig.  1  a).  'Ibe  mca^J 
branooA  basis  is  supported  by  tlic  basal  edges  of  tbc  six  mid' 
ribs,  oud  is  thus  rendered  convei.     An  tnc  midrib  on  (' 
rostrum  would  have  interfered,  if  fully  derelaped.  with  iL 
part  of  the  aninml's  tbonu  wliicb  I  have  caltoa  the  proBom 
it  it  of  kss  size  ttian  the  other  midribs ;  and  &om  this  «~~ 
cause  the  whole  rostum  is  pushed  a  little  on  one  side,  g 
rally  to  the  left,  so  tbat  the  shell  is  not  perfectly  symmetriciL 
The  midrib  of  (be  carina  is  teas  than  the  lateral  midribi. 
The  orifice  is  oval,  and  is  more  or  leas  pUinly  Indented  I 
sixaugukr  points, — the  wom-duwusutnmitaof  tbeuxo  ' 
ribs.    The  narrow  elongated  opercular  valves  stretch  f. 
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one  end  of  the  orifice  to  the  other.  The  rostrum  is  much 
broader  than  the  carina :  the  lateral  compartments  are  but 
little  broader  than  the  carino-lateral  compartments.  The 
radii  are  narrow,  though  variable  in  width.  The  general 
shape  of  the  shell  varies  much  in  the  same  species,  being 
either  much  depressed,  or  rather  steeply  conical ;  either  cir- 
cular, or  more  commonly  oval.  The  (so  called)  epidermis  is 
usually  persistent  in  the  lower  part  of  the  shell.  The  shell 
itself  is  white.  The  basal  diameter  of  the  largest  specimen 
of  P,  bissexlobata  was  nearly  three-quarters  of  an  inch. 

Structure  of  the  Parietes,  Radii,  8fc. — The  walls  of  the 
shell  in  P.  bissewlobata  are  permeated  by  minute  pores,  and 
have  exactly  the  same  structure  as  in  Coronula ;  the  pores 
being  completed  by  the  union  of  ledges  on  the  outer  sides 
of  the  longitudinal  septa,  and  the  latter  have  little  knobs 
formed  on  them  at  each  period  of  growth.  In  P.  decorata 
the  walls  are  soUd.  Each  compartment,  as  already  stated, 
has  a  deep  nearly  medial  furrow,  the  sides  of  which  are 
closely  pressed  together,  thus  forming  the  midribs,  and 
thus  differing  from  the  furrows  in  Coronula,  which  not  being 
pressed  together,  form  cavities  on  the  under  side  of  the 
shell.  The  inner  longitudinal  margin  of  each  midrib  is 
thickly  coated  by  a  layer  of  shell,  and  is  thus  rendered  much 
more  prominent  than  it  would  have  been  if  formed  exclu- 
sively by  the  inward  folding  of  the  wall.  The  upper  part  of 
each  midrib  forms  a  slight,  longitudinal  ridge  (fig.  \d)  on 
the  sheath,  having  become  encased  by  the  sheath  during  its 
downward  growth.  Owing  to  the  small  size  of  the  mid- 
rib of  the  rostrum,  there  is  scarcely  any  ridge  on  the  sheath 
of  this  compartment.  The  sheath  does  not  descend  half- 
way down  the  walls  in  P.  bimexlobata,  but  further  down 
in  P,  decorata ;  but  perhaps  the  thickened  inner  margins 
of  the  midribs  may  be  considered  as  the  downward  pro- 
longations of  the  sheath,  and  on  this  view  the  sheath  de- 
scends actually  to  the  basal  membrane.  The  radii  are 
narrow :  their  edges  have  simple  septa,  with  the  inter- 
spaces filled  up  solidly.  The  alae  have  their  sutural  edges 
smooth. 

The  Bam  is  membranous,  and  more  or  less  convex. 
This  convexity  is  rendered  possible  by  the  support  afforded 
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by  llio  basnl  vA^m  of  the  nix  mtdrihfi.  The  n-called 
epidermis  or  Dienibrniie  wbicli  covers  the  shell,  is  prolonged 
in  itx  flap  under  the  midribs;  and  hrnit;  tlit!  |)R>[icr  bMal 
Dicnibrnnc  hnn  six  deep  indentations,  receiving  the  above 
flap.  Tliccenicntiii);  uppnnittts  in  cunntnictiNl  on  tbu  nnw 
simjile  ty;>c  as  in  Corouula,  as  has  been  described  ia  ibe  I 
Intnid  notion.  f 

/ictttii  and  Terga.' — Those  arc  narrow  and  lon^,  itRit<ib>l 
ing  tht;  whole  li^ngth  of  the  oriiice  of  the  shell.     Tbe  two! 
voJves  touch  each  other,  but  are  not  properly  articiUotvdl 
together :  their  tip|ier  surfnccit   scute  off  in    luycn :    tliey  I 
JMomhle  each  other  very  clowly  in  9ha|)c  (fig.  I  r),  being  I 
^■IDply  oblong.    Thu  membmne  covering  tlic  vilvcs  n>p»l 
nMts  some  very  minute  Hpiues,  tsv.lh  of  nn  inrh  in  length.  1 
^^Uftft  portion  of  valve  ia  dissolved  in  acid  it  is  seen  I 
BRflH&stnted  by  vcrv  nuracroun  tnbuli.    The  opemilMrl 
^PHKnJBB  is  rather  thick :   in  V.   decorata   I   found  il  I 
oocanooally  double ;    in   Uiis    Hpccics    it    mpport.1  totna  d 
very  minute  spiucs;  it  is  attached  about  one  thiixl  down 
the  sheath,  of  which  the  upper  part  is    not    marked   (m  j 
to  Balonus)  by  reguhir  coiiccntrir  rings.     The  a|M-Tturr  be>  I 
twoen  the  valves.  leading  into  the  sock,  has  |irt>tubenok  I 
lips,  as   in  Coromila  anti  Tubicini-lla.     The   normal   five  I 
bandies  of  muscles  surrounding  the  .sack,  difiereutly  fram  I 
in  the  two  genera  just   mentiuneil,  do  not  thin  out  and  1 
spread  out  downwards,  but  retaining  their  full  thickncw,  I 
reach  the  basal  lucinbranc,  tu  which  they  arc  attaebed.  I 

Mouth:  the  {tarts  present  no  dilTerence  from  tboM  fal  j 
Coronnla;  Mween  the  outer  nuixilla;  we  have  the  wine  j 
small  flattened  nientum-likc  nmjertinn ;  and  in  the  uiandi-  I 
bles,  tbe  same  small  intenneuiale  teeth  between  the  second  I 
and  third,  and  between  the  third  and  fourth  main  teeth,  as  in  I 
that  genus.  The  main  teeth  here  uv  nioro  plainly  double  1 
laterally.  There  ore  ti-clh  on  nirh  i^ide  of  the  central  notch  1 
of  the  hibrum.  Tbe  cirri  difier  little  from  those  of  Coro*  I 
nula.  but  the  it^mcnts  are  not  ncarty  so  much  flattened  I 
and  brood,  and  the  second  and  third  pairs  ora  not  so  short.  I 
The  segments  of  the  siith  pair  support  four  pairs  of  main  I 
Hpiiies,  with  a  few  minute  intermediate  spines,  but  with  do  1 
intermediate  tuft.  I 
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Branchi(B :  these  consist  on  each  side  (at  least  in  P. 
decorata)  of  a  double  fold,  much  less  plicated  than  in  Coro- 
nula ;  the  fold  nearest  to  the  animal's  body  is  rounder,  and 
not  quite  so  large  as  the  outer  fold. 

Mange  and  Habits, — The  P,  bisaexlobata  ranges  from 
the  Mediterranean  and  west  coast  of  Africa  to  the  West 
Indies,  to  the  north-east  coast  of  Australia,  and,  judging 
from  the  name  given  by  Chenu,  to  Califoniia :  the  second 
species,  P.  decorata,  inhabits  the  Pacific  Ocean ;  and  the 
third  imperfectly  known  species,  was  deeply  buried  in  the 
skin  of  a  sea-snake,  off  Borneo.  The  P.  bissexlobata  is 
attached  both  to  turtles  and  to  the  skin  of  the  manatee : 
some  specimens  in  the  British  Museum,  attached  to  the 
latter,  from  the  west  coast  of  Africa,  were  entirely  buried  in 
the  skin,  with  the  exception  of  the  operculum.  The  speci- 
mens of  P.  decorata,  which  I  obtained  at  the  Galapagos 
Archipelago,  were  buried  about  half  their  depth  in  the  softer 
parts  of  the  skin  of  the  green  turtle.  I  do  not  doubt  that 
the  imbedment  is  effected  in  the  same  manner  as  in  the 
case  of  Chelonobia. 

Affinities, — This  genus,  in  general  structure  and  habits, 
approaches  closely  to  Coronula ;  but  it  differs  from  all  the 
species  of  that  genus  in  the  following  respects,  which 
appears  to  me  fully  to  justify  its  generic  separation : — ^The 
outline  is  often  oval,  instead  of  circular ;  the  compartments 
are  not  of  equal  sizes  and  shapes ;  each  compartment  has 
here  only  one  inward  furrow  or  fold,  and  this  has  its  sides 
pressed  closely  together,  and  is  encased,  but  not  obliterated, 
by  the  sheath ;  the  rostrum  is  not  quite  medial ;  and  the 
radii  are  narrow  and  nearly  solid.  The  opercular  valves, 
again,  are  here  more  developed,  and  their  microscopical 
structure  is  different.  The  opercular  membrane  is  less 
constantly  double ;  and,  what  is  much  more  important,  the 
muscles  of  the  sack  are  not  here  spread  out,  and  show  no 
tendency  to  become  rudimentary  and  lose  their  transverse 
striae.  The  cirri  differ  only  in  not  being  so  broad  and 
flattened.  The  branchiae  are  not  quite  so  much  developed. 
Finally,  I  may  add,  that  in  several  of  the  above  respects  in 
which  Platylepas  differs  from  Coronula,  it  approaches  ordi- 
nary  sessUe  cirripedes. 
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1.  PLATTLirAfl  BISSBXLOBATA.      PI.  17,  fig-  lo — 1  tf. 

CoBomu  BUUUOutA-    A  BUiatilU.    Diet  dw  Baaww  K» 
tnnUn,  toot.  31.  0U*>.  "bh.  117. 

FuTIUtrAS  rVLCItU.    /.  S.  Uraj  (I)    Stool*  ot  rUIoMiAj,  <■•• 
•cTU*),voL  !0.  (UU). 

CoLVSUXia*  M»UIUin«Tt.     Birmu  (&iie  PkUifftl.     ^nm1  pHwi 

dl  MuUiuth.  (I!^3).  T>l>  3,  ig.  1.* 
Coioxiju  CMjroMiEKUt.    C1m«(!)    IUii*t.Cc«ck.,T»1i.  1.%.  4- 

iSiW/  m'/A  rt<f  traiuvene  liiieii  of  growth  pongpinoiu :  pa- 
riele*  ptrmeated  by  pores ,-  akealk  deitcendinff  (tartly  kai/- 
way  dmcit  fhe  parietea. 

00«.— MnliUTtanMn,  •lUcbcd  to  turtba.  Rinr  OambM,  ittirtiJ  to 
minitrc,  Eloiiiluru,  attachol  to  mRulM.  UoRton  Bat,  IkL  iV  B^  Aubil^ 
ttppamitij  UtarJiPd  In  the  dugong  of  tlwl  ooHt.  C«luontia(T)  IfiM.  BdL) 
titiitcbbur;,  tad  Caming. 

General  Appearanef. — Shell  gmpralW  much  iltprManl,  and  fa 

not  lante.     Surfuv   nilifr  plaiuly  tuarknl   by   vIoM-lj   appnuinalA 
of  growth,  which  with  tlir  lubrd  ouiJiiic  ^iv%  to  ibe  wbob  «a 


itly  ■culpiurctl  ai)p««rmDcr:  ocn>ion>Uy  the  laticiladiMi  ndfH 
il  br  tbe  parirtal  wpu  ai*  diatiuot.  uaal  (tiunttct  of  lafgMC 
imen  ibm'  ijaartfra  uf  an  inrh. 

Unrlure  o/.sMI. — I  have  nothing  matnial  to  mU  U  Um  gtaMia 
eriiition.  Tb«  midrib*  are  not  *o  prominrnt  «■  io  tiie  foHawMg 
tpecio,  and  hrvcc  tbr  bual  mrmhrane  ii  Icm  cotivrx.  The  wifhl 
of  ihs  midnb  ai  a  fold  n  yrty  plain.  The  ■bcalh  drMcnda  bsidjr 
bal/'Wa;  down  the  walla,  aiid  i>  a  little  bnllnw  tin  iti  unitrr  marfiB,  Ml 
each  tide  of  the  midrib,  ilenraili  tbr  ahrath  the  jianetFi  are  Aadj 
nbbed  ((If;.  I  J),  but  to  a  ranable  Avfirer ,  1  majr  bm  nmark,  that  in 
the  ■{urinicoi  taken  from  inanatirf.  uii  thi^  coail  iif  Africa  aud  at 
Hoodura*,  (he  iutrmal  rib*  etivnileil  furtlirr  up  and  were  plainer,  and 
the  oprrctilar  valrra  tcempiJ  to  be  a  liitle  iiarrower  than  in  the  other 
•pvcimrna,  ao  thai  I  at  Brat  auipecied  that  they  mm  •penhcatly  d 
liaci,  hut  I  coulil  make  out  do  other  than  tbea*  amall  anil  i 
fMiiila  of  diffptane*. 

Semlm :  ublong  (fig.  1  r),  cbont  tvict  i>  long  m  briMil,  vhfa  tW 
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rostral  end  rounded,  rather  narrower  than  the  other  end,  and  cnrled 
a  little  inwards.  Terga,  of  nearly  the  same  shape  and  nearly  as  long 
as  the  scuta :  the  carinal  end  is  rather  more  pointed  than  the  scutal 
end  of  the  valve,  and  when  viewed  internally,  the  growing  surface  of 
this  end  is  seen  to  be  bluntly  pointed.  In  both  valves  the  upper  layera 
of  shell  usually  scale  off. 

Mouth  and  Cirri,  The  only  differences,  compared  with  the  follow- 
ing species,  that  I  perceived,  were  that  the  hairs  at  the  end  of  the  palpi 
were  here  rather  longer,  and  the  fourth  tooth  in  the  mandibles  rather 
less  distinct.     The  rami  of  the  first  cirrus  are  very  unequal  in  length. 


2.  Plattlepas  DECORATA.     PL  17,  fig.  2  a — 2  6. 

Shell  with  fine  longitudinal  ridges^  ornamented  in  the 
lower  part  by  minute  beads ;  parietcs  not  porose :  baaed 
membrane  equalling  in  convexity  the  shell. 


Hob,  —  Pacific  Ocean ;  Galapagos  Archipelago ;  Lord  Hood's  Island,  Low 
Archipelago ;  Mus.  Cuniing,  Darwm. 

General  Appearance  and  Structure, — Shell  oval, with  the  orifice  large. 
The  walls  are  thick,  and  of  less  height  from  top  to  base  than  in  the  last 
species.  The  surface  (and  this  is  the  chief  external  character)  is 
marked  by  fine  longitudinal  ridges,  each  of  which,  when  closely  ex- 
amined, is  found  to  he  double  (fig.  2  b),  and  near  the  basis,  where  not 
abraded,  to  be  ornamented  with  minute  beads  on  each  side:  these 
beads  are  largest  on  those  ridges  which  border  the  sutures.  The 
parietes  are  not  permeated  by  pores ;  on  their  inner  surfaces  there  are 
a  few  rather  prominent  but  short  ridges,  instead  of  the  many  finer 
lidges,  as  in  P.  bissexlobata.  The  sheath  is  of  great  thickness ;  in 
young  specimens  layers  scale  off  its  summit,  all  round  the  sheU,  as  in 
Tubicinella ;  it  is  only  slightly  hollowed  out  at  its  lower  margin ;  it 
descends  more  than  half-way  down  the  walls.  The  midribs,  formed 
by  the  folded  walls,  are  more  prominent  than  in  the  last  species,  and 
descend  lower  down  ;  hence  the  basal  membrane  is  more  convex  than 
in  the  last  species,  for  it  projects  downwards  as  much  as  the  shell  pro- 
jects upwards.  In  medium-sized  specimens,  the  midribs  project  inwards 
to  a  distance  exceeding  half  the  breadth  of  a  compartment.  A  less 
proportional  length  of  the  midrib,  in  an  inward  direction,  is  formed  by 
the  inward  folding  of  the  wall,  and  a  greater  length  by  the  thickening 
of  its  inner  longitudinal  margin,  than  in  the  last  species.  The  basal 
edge  of  the  inner  end  of  the  midrib  is  smooth. 

Dimensions. — The  average  size  of  the  numerous  specimens  which  I 
obtained  at  the  Galapagos  Islands  was  about  *2  of  an  inch  in  diameter, 
and  I  found  none  larger ;  but  Mr.  Cuming*8  specimens  from  Lord 
Hood's  Island  are  half  an  inch  in  diameter. 

Opercular  Valves. — These  closely  resemble  those  of  the  former 
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•pfciei,  with  the  exception  tbkt  the  ouiiial  end  of  tbe  f 
■nrface  of  the  Terf^m  »  much  lutiver. 

Cirri. — The  unly  difference  vnich  I  oould  ptieoiva  vm,  that  tfea 
imti  of  tba  flnt  pair  were  not  quite  to  nneqiu)  ia  lMi|th. 


3.  Plattlepas  - 


//aj.— Imbrddpil  ill  ihi!  *kin  of  ■  K>-«n&ke,  taken  off  Bomtk 


•,    UH  1—  || 


[  am  indebted  to  Dr.  Gray  for  a  single  spcdnwn  of  tldi 
ed  specie;),  tint  as  it  is  very  young  and  imperftet, 
g  the  opercular  valves  and  cirri,  I  do  not  ebooae  b> 
it.  The  shell  presents  all  the  ustial  chanctcn  of  the 
;  the  rostrum,  I  may  remark,  being  ptuhcd  to  (' 
t  side.  1'he  parictts  arc  [temicaLcd  by  [x>rcs  of  cons'  * 
able  size,  wliicu  shows  that  the  species  is  dtstitict  I 
P.  decora/a.  On  the  inner  basal  surfaces  of  tl>e  wallf,^ 
there  are  two  or  throe  very  dititinct  ridges  on  eocb  »dc  at 
the  midrib ;  and  this  fact,  ttjgcthtT  with  the  fm  of  tlw 
parietal  pores,  makes  roc  suspect  that  it  is  not  ui  immature 
epedmea  of  P.  bu$exiobala. 


rtcnor  tte 
bed  to  tlm^H 
f  coMtdct»^H 
tinct  tm^^l 


10.    CftWM— TUBICIKELLA.      PI.  17,  fig.  8 

TuBicivnxiL    JAmmtA.     AauJea  i»  Mbhobi,  Iobl  1  (MM)b 

Tab.  10,  Sg.  1. 
CDKnrctdU    tk  lOmmiBf.    Diet,  dw  Soenota  Natoralkt,  {1  aH>. 

Compartmeult  six,  of  equal  aisea ;  sAet/  svb-tylimdrieai, 
wider  at  fie  fop  fiait  at  the  hann,  betted  by  iteverai  large 
tranmerte  riSg^. 

BAf9aiXtm%  V*eAe  Oeen,  Wnton  Sonlli  Awvin.  New  Sovlh  Wak^ 
Cue  of  Goad  Hofie ;  imbedded  ia  wtalo*.  and  eA«  mockleJ  with  f^i  imIi 

This  gcDOS  is  closely  allied  to  Coronnlo,  and  perhaps  De 
BlainvilJe  was  right  in  imitiug  tbem.  But  Corouula,  as  it 
now  itands,  is  so  natural  a  genus,  that  it  soema  a  futy  that  ■ 
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form  80  entirely  different  in  general  aspect,  as  Tubicinella, 
should  be  forced  into  it.  The  main  difference  between 
these  genera  consists  in  the  walls  being  here  not  folded,  in 
the  simpler  radii,  and  in  the  general  shape  of  the  shell  and 
of  the  included  animal's  body ;  but  there  are  many  other 
minor  points  of  difference.  The  most  novel  character  in 
Tubicinella  consists  in  the  shell  being  lined  almost  close 
down  to  the  basis  by  the  opercular  membrane.  In  the 
opercular  membrane  thus  forming  a  long  tube,  and  in  the 
general  shape  of  the  animal's  body,  we  shall  presently  see 
that  Tubicinella  is  closely  related  to  Xenobalanus.  In 
numerous  other  respects  Tubinicella  is  almost  equally  allied 
to  the  latter  genus,  to  Platylepas,  and  to  Coronula.  Finally, 
several  points  of  structure  indicate  that  Tubicinella  may  be 
considered  as  a  Coronula,  with  the  shell  much  simplified  in 
structure. 


4.  Tubicinella  trachealis.     PI.  17,  fig.  3  a — 3  c. 

Lepas  TiiACHEALis.    Shaw,    Nat.  Miscell.  (1789 — 1813),  vol.  17 

(1806?)  tab.  726. 
—      TRACHEiEFORMis.   Wood.  General  Conch.  (1815),  tab.  4,  ^, 

1—3. 
TrBiciNELLA  TRACHEALIS.    J.  E,  Gray,  Annals  of  Philosophy,  (new 

series),  vol.  10,  (1825.) 

—  MAJOR  ET  Miirus.    Lamar ch,*    Annales  du  Mus.  Nat., 

torn.  1  (1802).  Tab.  30,  fig.  1—2. 

—  BAL£NASUM.     Lamarck.     Animaox  sans  Vertebres, 

(1818). 

—  —  Chenu,    Illust.  Conch.  (Plate). 

—  —  Sowerby.    Genera  of  Eecent  and  Fossil 

Shells  (Plate). 

—  Laharckh.    Leach.    Encyclop.  Brit.  Snppl.,  vol.  3 

(1824),  PI.  57. 
CoRONUi^  TUBiCDiELLA.    De  Blainville.    Diet,  des  Sciences  Nat., 

torn.  32,  PI.  117,  fig.  5  (1824). 


•  It  may  be  observed  that  I  have  here  broken  through  the  great  law  of 
priority ;  for  it  appears  to  me  too  grossly  incorrect  to  retain  the  specific  name 
either  of  minor  or  maius  in  a  genus  including  a  single  species.  Lamarck  him- 
self seems  to  have  been  of  tliis  opinion,  by  giving,  in  1818,  the  new  specific 
name  of  bakenarum;  but  Shaw's  name  oUrachealis  }ma  the  clear  right  to  pnority, 
if  major  or  minus  be  rejeeted. 
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Beneral  Jpptaraittr. — SbvU   eloiipit«<i,   tab^UiMlrical,  \ 
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r  rud  raiLer  wjdirr  than  llie  lower,  and  ilierrfon  <■ 


a  thi- 

litlJp  brill  t 


c  of  llikt  UMul  with  w 


'  tim  other  aide :  it  i*  ■urmundal  by  fl 


r  to  aliout  Irn  vrr;  promtiirni,  ■Iron^,  lilunlruIipB  orb 
placed  at  ratlirr  irregular  di*tanrn  froni  rarb  olbef.  Tlw  MtrCH*  i* 
fiitrl;  ulriatrd  lonf;itmliiuliT.  Tbr  lii  cnnipaniiiraU  «t*  at  iimtj 
ci)ual  siic*  and  >ba|)«a.  In  full-grown  ■pcrinirna  tli«  parivtM  an  »M 
widrr  at  tbe  banc,  and  ofteu  ibrjr  are  even  a  little  xanamvt.  thu  ■! 
llic  lunimit  of  llic  ■bell :  in  young  aprciraKi*  ibc  panrtn  ilo  widva  • 
little  ilutanwanli.  TUe  radii  are  narruw ;  litit  in  jonng  a|iririwit 
tlury  are  prouurtiuuabl;  much  broader  (PI.  17,  fijc.  36)  ihan  km  iM 
apcciini-ua.  'He  wbulc  com  part  men  I,  uidutlin<f  tbe  radiiw  and  vaR, 
ia  slwayi  a  little  wider  at  tbe  aummit  than  at  tbe  baac,  ia  aooordBMai 
with  tlie  abape  of  ibo  whole  ahell.  Tb*  operculum  oooaiata  of  fimr 
nearlv  equal-aiied,  •iinitar  vnlTea,  pn>jer(inK  above  tbe  vppcr  end  a( 
the  ahell,  which  i>  alwajra  broken  and  jagged  :  the  falrei  an  uiicd  Is 
tbraheath  by*  Terjibick,  much  folded  membrmne.  TTii  apnrtnn  Iniliin 
into  the  uck  i*  bordrrrd  by  very  prominent  lip*,  jmjecting  abo**  the 
opercular  valiea ;  tbe  latter  have  tbrir  upper  layera  klwmjv  BadMl  flC 
The  *brll  ia  imbedded  in  tbe  wbale'i  *kin  up  lu  tbe  te*el  nCxUiopm- 
cotum.  The  birgett  (pf^ciinen  wbieb  I  bare  aren  wiu  barely  one  iwl 
(-p5)  in  diameter  at  the  •uiucuit,  atid  l.'i  in  length  i  tbe  longcal  apMa- 
men  which  I  have  aMu  acarcrly  attained  a  leugtb  of  one  inch  and  tbrw 
quarters . 

Siniefare  of  Ike  SkeH.—Tht  parietea  are  lliin,  and  if  the  abnlh 
(which  cxtenda  to  near  tbe  baaia)  be  retnoved,  they  are  rendered  «e- 
Imnely  thin.  They  are  formed  by  an  outer  aiid  inner  Umina,  lUUUt 
by  Aue  longitudinal  acpta,  projecting  al  the  baaia  beyond  tJie  ttwihi». 
Tbe  porea  tbua  producol  (wbieb  in  a  tmniTcrtc  HCtion  are  obloaf  ia 
outline),  run  up  to  the  •ummit  of  die  ahell,  and  are  not  filled  np  by 
■Iielly  matter  i  but  I  prrauinc  that  tlir  inclDdcd  tubular  thrraila  of 
coriiim  ate  prolKted,  at  the  broken  upper  end  of  the  ahrll,  by  tnw^ 
«tr«e  membninoui  arpta.  The  outer  lamiaa  of  abell,  aa  in  Connnla, 
ia  formed,  thoogb  obacurrly,  fay  the  union  of  Icdgea  projeeling  tnm 
the  longitudinal  acpta.  The  circular  prumiuint  brita,  aurTauuding  tfaia 
ahell,  arc  formed  by  tlic  longitudinal  aepta,  al  evrtain,  irrrgutar  nod 
rnlber  distant  periuda,  grvwia^  outwatda  i  tbe  wall  at  each  belt  b^ig 
incTcaaed  lu  nearly  twice  ita  thickneaa  ia  other  parta.  Al  eaeh  belt  tb* 
tbreada  of  conum  within  lb*  pariatal  porea  aend  off  ninalc  biaiiiliM 
lo  autiply  the  thickened  wall.  Tbcae  belu,  which  continnowly  n^ 
round  the  ahdl,  correipood  (aa  ia  beat  tun  in  voung  ipecimeaa),  with 
the  little  knob*  or  beada,  which,  in  Coronula  (PL  Ifi,  fig.  4),  r»e 
teparatelT,  and  not  quite  rrgnlarly,  on  the  longitudinal  parietal  wpta, 
and  whicli,  I  belicxe,  arc  formed  at  «*ery  mccnaiec  penod  of  growth  ) 
ben  they  arc  mudi  larger,  atand  in  atraigbt  trana*rrae  rawi,  hirnw 
cosBnent,  and  arc  formed  only  at  orraamnal  inter*ala.  Tbe  vbolt 
utemal  aurfaee  of  ibe  abell  ia  envcrrd  by  membrane,  atraogtr  and  mow 
pcraiatent  than  ia  nana]  with  moat  cirripcdca. 

Internally  tbe  ahtatb  rstenda  almoat  to  the  baaia  of  the  Bucb  •)•■- 
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gnted  shell,  and  terminates  in  a  slight  shoulder :  it  is  divided  as  iu 
common  Balanidae,  and  differently  from  in  Coronola,  into  zones  of 
growth,  but  these  are  very  broad ;  at  the  upper  end  of  the  shell,  which, 
as  will  hereafter  be  explained,  is  always  breaking  away,  the  sheath 
readily  yields  along  the  oblique  planes,  which  separate  the  zones  of 
growth  and  dip  outwards :  a  similar  but  less  strongly  marked  structure 
occurs  in  Platylepas,  and  iu  no  other  genus.  We  shall  presently  see 
that  the  sheath  presents  a  much  more  anomalous  character,  in  being 
lined  down  to  its  basal  edge  by  the  innermost  and  last-formed  layers  of 
the  opercular  membrane. 

Radii. — The  radii  are  narrow.  The  belts  which  surround  the  shell 
are  prolonged,  with  slightly  diminished  prominence,  across  the  radii, 
their  formation  being  simply  due  to  the  radii  being  here  thicker  than  in 
other  parts.  It  can  be  seen  more  plainly  in  Tubicinella,  than  in  other 
Balanidse,  that  the  membrane  externally  investing  the  shell,  splits  along 
the  radii  during  the  diametric  growth  of  the  shell,  and  is  continually 
repaired  and  added  to  along  these  lines  by  new  longitudinal  slips  of 
membrane.  The  radius  consists  (as  usual)  of  an  inner  and  outer  lamina, 
which  latter  does  not  extend  quite  to  the  line  of  suture — a  slightly  gaping 
fissure  being  thus  left.  The  two  laminae  are  connected  by  septa,  which 
are  not  denticulated,  but  near  the  outer  lamina  hi-  or  tri-furcate,  and 
the  ends  of  the  branches  thus  formed  spread  out,  forming  a  sort  of  outer 
scalloped  lamina,  in  advance  of  the  true  outer  lamina.  The  fine 
threads  of  corium  running  between  these  septa,  do  not  spring,  as  in  all 
common  cirripedes,  from  a  fillet  of  corium  occupying  the  actual  suture, 
but  from  two  nearly  circular  threads  of  corium  occupying  two  tubes, 
which  run  along  the  line  of  junction  between  the  radius  and  the  com- 
partment whence  it  springs.  In  Coronula  alone  we  have  a  nearly 
similar  structure ;  for  the  fine  threads  of  corium  occupying  the  proper 
radius,  spring  from  a  single  very  minute  tube  (PI.  16,  ^g.  7,  €^), 
occupying  the  same  position  with  the  two  tubes  in  Tubicinella.  I  may 
farther  add,  that  the  structure  of  the  proper  radius  in  Coronula  is 
precisely  the  same  as  here  just  described,  but  being  on  so  very  minute 
a  scale,  I  did  not  there  describe  it  so  carefully  as  I  have  here  done. 

AUe :  these  are  only  remarkable  from  their  extreme  thinness ;  for  they 
are  not  thicker  than  the  inner  lamina  of  the  radius.  Their  sutural 
edges  are  quite  smooth.  Forming  part  of  the  sheath,  they  extend 
down  close  to  the  basis  of  the  shell ;  where,  instead  of,  as  in  general, 
ending  abruptly  in  a  rectangular  shoulder,  they  slope  off  into  their  own 
compartment. 

Basis, — The  basal  membrane  is  complicated,  owing  to  the  shell,  when 
full-grown,  barely,  or  not  at  all,  increasing  in  diameter,  and,  in  con- 
sequence, membrane  after  membrane,  each  with  its  own  cement-ducts 
attached  to  it,  are  thrown  down  one  nearly  over  the  other.  In  the 
Introduction  (p.  143 — PI.  28,  fig.  3),  I  have  fully  described  the 
cementing  apparatus,  which  is  very  curious  from  one  of  the  ducts 
always  having  a  loop  with  two  spurs  projecting  from  it.  The  basal 
membrane  does  not  equal  in  diameter  the  base  of  the  shell,  for  the  mem- 
brane externally  covering  the  walls  is  inflected  inwards  all  round  for 
a  considerable  width,  and  is  then  united  to  the  basal  membrane :  in 

28 


434 


BALAMinX. 


,  ihe  liuol  mcmbrutp 


■  onlj  undrr  the  i 


a  I'lairlppM,  nnil  *muiig»t  pcilniiculktMl  drriprdM 
lirrtMcnpical  rxaniiiMlion  dora  not  ukibtt  aay  tot 


Coronula, 

of  tbp  alicU.  anil  not  anil»  tlie  fulded  vollt,  and  thmfon 
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Ofereular  Valrr*. — Tiie  »cutii  and  Irrfa  \n  nt*x\j  pf 
kodnbupc:  tliry  an  niitre-rurmcd,  and  hifchrr  than  broad.  IWy  <k 
not  All  up  thr  o^iti^4^  of  ihr  »hrll.  Thp  iciitum  ■■  •  litUe  Wcrr  timm 
the  Irrgiini.  and  ratlicr  lean  lyniinrtricaJ,  the  roctnl  caran  of  iba  *•!•• 
being  a  littlr  prodnctd.  Tbvrr  i*  no  hollow  or  cre«t  Tor  the  aJJwfiwr 
mtnclr,  which  ia  tmall.  In  llir  Urpim  thirr  U  no  Iran  ol  %  t^mt. 
Thr  twn  Talrei  an*  not  arlicnUt^f)  In^tlier.  hutataodtnjc  doM  M  nrii 
other  arr  united,  a»  well  a*  tbe  truliiiu  to  the  acninm.  and  l«ts**"'  >" 
the  trrgum,  b<r  thick,  hniwn,  loush,  yet  aoft  mcmhrane,  in  Uyen  ««»• 
tinuoua  with,  hiit  differing  in  ap|u-nrniiee  from,  the  aumniidiBK  apar- 
cular  membrane.  Tlie  layer*  of  ibrll.  farminjc  iUr  lalTra,  an  tluck,  aod 
only  tbe  three  or  four  liiwer  Uyen  are  uaually  pnaerred.  ilw  spfHV  •■« 
havinjc  avrnmetrically  scaled  nlT,  leadnf  anow-whitc  >w4Wmbl  Oijag 
til  the  thti^lcneaa  of  the  ■uccesiive  ihrlly  layrra,  and  tn  tliB  dmoMtiaM 
u(  rarh  new  layer  beini;  but  very  httle  Inrj^  than  the  bat,  Uw  aalMg 
olTof  llie  old  up|K-r  layers  ia  a  quite  nenaaary  prowaa)  teolllHViM 
thr  oritlci-  into  th«  tack  wuuhl  haie  been  rncombiervd  nA  abaMal  dMsd 
by  four  lon^,  ahKhily  t8|>erin|;  point*,  prolun(^  upwarda  fra«a  tk« 
baaat  layrra  that  form  llir  four  riialiiig  lalfea.     Tbt  "         ' 

in    Ijlholryi 

apinea  on  thr  niFDibrenc  invetting  the  raliea,  nt  any  tulfuli  in  tk> 
^wUy  iayera  aAer  llirir  diaaolution  in  add:  in  thk  re^M«l  tbt  tal*^ 
reaembl«  thoM  of  Coronnla.  The  anrooiila  of  tbe  valm  jirajfct  ttwtij 
for  about  a  third  »f  their  own  bright,  above  the  IrTtl  of  ihi)  meHibrua 
by  which  they  are  aurrounded.  The  orifice Irailing  into  tbeaack  bbar- 
drrrd  hy  Tcry  protuberant  lipa,  atanding  up  errn  miuidimbly  dbia 
Ibr  upi»rr  freely  projcrting  portiooa  of  tlir  «al*ra. 

The  l}prrrvlar  Mrm/jntKP,  connrcting  tbe  nliea  and  the  top  of  tbt 
•hrll,  !■  thick  and  tough,  and  deeply  folded  in  conorntnc  wrinkira,  Aa 
in  Coranula,  it  conaiata  of  two  nr  three  arparate  mrmlMmnn  (Mck  K»m 

Ciactl  of  many  lamitiK)  one  orer  the  other,  united  to  aaeenaifc  ab^h 
yen  of  the  opercular  taltea.  Aa  the  upper  abell*  larer  acnlca  vm, 
tbe  tnembrAne  atl4rhed  to  it  ia  likewiae  ihruwn  nff.  'Tim  inaennaal 
laminie  of  tbe  laat-formnl  opercular  membrane  eitend  down,  doaaly 
attached  to  the  abcath,  to  ita  baaal  edge,  and  lbcr«fare  nMurly  to  tM 
baait  of  the  aboil ;  the  outer  and  older  Umioip,  all  cltMel  v  nllaclud  ana 
within  the  nthcr  and  to  the  aheath,  extend  to  a  tcaa  anil  leaa  diaUaec 
dvwavarde :  txmaeqaently,  the  animal'a  body  ia  endotcd  ia  a  tabr, 
ihintiing  out  downward*,  formed  by  the  laminar  of  the  auccvMin  apcr- 
«alar  membnnw,  •OTroandMl  ontaide  by  the  ahell :  only  in  th*  M* 
*  ig  genua,  Xenobalanna,  ahall  we  meet  with  a  nearly  itniilirytT 
ture.  Aa  the  dirll  of  Tabidnelhi  ineraaM*  ia  diaatttar,  tnm  iha 
th  of  the  raiUi,  the  opercular  membrane  lining  iha  ahaaih  ia  atcai^ 
^  ly  apbt  along  the  >ix  linta  of  auturr-.  in  the  naia  mmtatr  aa  b  tba 
aembrane  eitrrrially  inrratiog  the  abell ;  in  a  like  manner,  abo,  it  b 
rrpairvd  and  added  to  by  new  longitudinal  alipa  of  ■mabranc.     Of 
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this  structure,  in  the  opercular  membrane,  I  have  seen  do  other  in- 
ttance ;  for  in  most  genera  the  old  opercular  membrane  is  moulted, 
and  a  new  and  larger  one  formed  at  each  period  of  growth  ;  in  Core- 
nula,  in  which  the  opercular  membrane  ie  likewise  for  a  time  persistent, 
it  does  not  run  far  down  the  inside  of  the  shell,  and  each  new  mem- 
brane is  formed  large  and  extensible,  so  as  to  allow,  without  splitting, 
of  some  increase  in  the  diameter  of  the  shell.  The  opercular  mem- 
brane at  the  summit  of  the  shell,  in  Tubicinella,  is  folded  in  concentric 
lines,  and  so  deeply,  that  the  basal  edges  of  the  opercular  valves  are 
generally  hidden :  this  folding  arises  partly  from  each  last  deposited 
and  innermost  membrane  being  originally  formed  slightly  folded,  but 
chiefly  from  the  rapid  downward  growth  of  the  shell,  and  the  conse- 
quent downward  movement  of  the  whole  auimars  body,  together  with 
the  opercular  valves  to  which  the  body  is  attached,  and  this  necessarily 
tends  to  wrinkle  and  fold  the  opercular  membrane.  Owing  to  the  oper- 
cular membrane  extending  far  down  inside  the  sheU,  and  being  firmly 
attached  to  the  sheath,  as  the  upper  part  of  the  shell  breaks  away  and 
disintegrates  (which  we  shall  presently  see  is  constantly  taking  place), 
small  particles  of  shell  are  left  adherent  to  the  circumferential  and 
folded  parta  of  the  opercular  membrane ;  and  this  at  first  much  per- 
plexed me. 

Muscles  of  the  Sack :  these  extend  down  almost  to  the  base  of  the 
shell,  but  in  the  lower  part  they  spread  out  and  become  thin  and  very 
irregular,  not  even  corresponding  on  the  opposite  sides  of  the  body. 
The  £ssci8e  in  the  upper  part  show  very  distinct  transverse  striee,  but 
lower  down  these  become  either  obscure  or  entirely  deficient.  In  all 
these  characters  the  muscles  of  Tubicinella  and  Coronula  resemble 
each  other.  The  rostral  depressor  muscles  of  the  scuta  consist  each 
of  four  small  bundles  of  fasciae ;  the  lateral  depressores  run  not  quite 
straight  down,  but  in  a  curved  course  towards  the  carinal  end  of  the 
sack :  the  tergal  depressores  are  proportionally  smaller  than  in  ordi< 
nary  sessile  cirripedes,  but  they  project  and  form  two  crests  (vith 
some  fasciae  between  them),  which  support  the  Branchiae.  The  mem- 
brane lining  the  sack,  I  may  here  mention,  is  unusually  strong. 

Branchue.* — These  are  enormously  developed;  the  two  together 
covering  two  thirds  of  the  area  of  the  sack.  Each  consists  of  two  folds, 
both  deeply  plicated.  They  are  attached  longitudinally  to  the  two  crests, 
including  and  formed  by  the  muscles  running  from  the  terga  to  near 
the  basis  of  the  shell.  The  branchiae  are  likewise  attached  transversely 
to  the  sack,  under  the  basal  margins  of  the  terga. 

Mouth. — ^The  labrum  is  very  finely  hirsute,  without  teeth ;  the  palpi 
have  a  short  row  of  moderately  long  spines  along  their  exterior  basal 
margins.  The  mandibles  have  four  rather  narrow,  sharp  teeth,  which 
(excepting  the  first)  have  double  points :  between  the  second  and  third, 
and  again  between  the  third  and  fourth  teeth,  there  is  a  single  small 
intermediate  tooth  :  the  inferior  angle  is  irregularly  pectinated.     The 


*  These  have  been  described  by  Professor  Owen  in  the  second  volume  of  the 
'Descriptive  Catalogue  of  the  Museum  of  the  Royal  College  of  Surgeons.' 
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inoiitli  in  nil  iti  frw  prriiUBritii'i 

r-rri— Tliwr 
iMTftnt  in  front.  Tlie  prdicil  of  ihr  llrsl  cimii  b  Terj 
mrnorly  cintlird  with  line  liun :  lU  rami  an  •lixbllr  unr^«al  m 
lrngt)i.  The  m.vaoA  and  rhin)  cirri  are  fery  aliort.  Tlir  tlirrr  [maUvMr 
pain  BIT  remvkabU  from  the  (win  of  mniti  ■pine*  limtip;  plarvd  nt 
cloae  nne  under  tUe  other,  mtiJ  in  an  obliqup  dtn-ctMm,  that  kt  ifid 
ibei  appear  to  form  a  ninf^lF  cr«irdrd  tnuiiiervr  raw :  ifai  donal  taft> 
art  railier  large. 

/Jor/y  — Tlif  body  i*  mnnrkablf  from  it*  amij  tmial  powtiw^ 
abd  from  llie  miich  <>liingntr<l  pf  rvmidal  form  of  the  proaooM,  ratcsA* 
iug;  down  nearly  to  the  bnliom  of  Uir  aiu-k.  The  membranv  invnttaf 
tlie  pranoma,  prraeiita  a  frv  rirculnr  fold*,  faWj  appcsring  hh»  art^ 
riilationi.  Tlie  irnophapu*  eaten  the  (tomarb  nthi-t  ol>lk|ntl]r.  Willi 
ni[ir(-t  to  tbr  gentrrativr  ■jafrni,  I  have  unly  (u  rrmafk,  tbM  ihv 
vniculir  arminalrs  arc  of  gmt  Iciiglh,  and  conTolatnl  la  a  mncAaU* 
degree.  Tlir  otarian  ciro,  form  a  lliirk  lajrer  at  ibe  boUocn  ol  Oim 
aark ;  ibcy  do  not  apjH-nr  In  cilciiil  up  the  ■hell  ruUDi)  ibe  aarli.  Th* 
Doly  inJier  puiut,  vliicb  I  aliall  here  lueuiion.  ia  ibat  btneMh  lb»  Inal 
articulation  at  ilie  fint  cirnit.  there  i>  a  louptudmid  avelbtiKi 
in  a  freely  projecting  point,  06  of  tiu  inch  in  lengtbi  Al  finl.  Ill 
llwt  «c  here  had  a  rudimcDt  of  a  tlUmrutary  appcodaKC  like  iboM  taami 
in  acreral  Lepadidn ;  but  cloacr  eiamiualiun  ahowci)  an  onflee  «t 
wpex.  leading  into  tbc  aconilic  niealu*,  in  wbicb  iheaiDgnUr,  «d 
hMTt-ahaped  ac«ualic  veaiclc,  mcntiourd  in  the  InirtKlnetLon, 
Httwndcd.  Alonpidc  the  freely  depending  poini.  with  an  uriftt* 
eaa,  Uictv  ia  a  amaller  upward  projecting  puiut,  witbi'Ut  any  mfte*, 
but  hollow  within  and  lined  by  corium  -,  1  belicip  it  up^na  iutenully 
into  the  acouatic  mcatoa. 

AttafSmml  and  gntrel  GroietA  of  SJull. — .Vll  the  ipccimra*  wUck 
I  ba<rc  Acrn  bate  been  aiiachcd  in  gronpt.  Tliey  are  buried  np  to  Uw 
■•re)  of  the  operculum  in  the  whnlc'a  ikin;  and  tbtir  Mimiidti^  1 
■napect,  iio  crcn  Itcnrath  the  grnrril  lurface  of  the  body  oflbe  whab. 
It  u  certain  that  the  abrlla  grow  much  at  their  hual  nida.  JU 
in  the  caac  of  Coronula.  tbr  (iai  membranotia  ba«ia  doe*  not  MiaiBjr 
penetrate  the  akin;  hul  the  general  prrMure  of  Um  vbole  gfiNIp  dT 
abell*  aeemt  to  puab  Inwarda  the  akin  of  (be  whalp,  and  diwcd| 
beiiealb  cacb  ahell  the  forroaiian  of  atyi  cpidennia  ia  tpantutiljf 
checked.  Between  the  ahella.  boweter,  though  clow  I0ftlli(r.  llH 
epidcrmia  rontinaea  to  be  formed,  and  ia  puabcd  apwardt  bctwcm  tbcMt 
in  the  aanie  manner  aa  it  ia  forced  into  the  Aatlcncd  mvitiM  ott  tW 
ntidrr  aide  of  the  abell  of  Coronula. 

The  naiiner  in  vlndi  ■  hU-^nnrn  abell  aaaumea  ita  Drdiaur  ahipih 
at  flnt  appmri  irrj  pcrplcsiBg:*  it  haa  lo  changv  froni  a  cyUnder,  at 
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first  probably  not  much  above  tbe  j^^tli  of  an  inch  in  diameter,  to  « 
cylinder  nearly  one  inch  in  diRmeter:  and  this  is  not  efTicted  by  ihi: 
growth  of  the  radii,  for  the  wdii  never  reach  the  basia,  and  ibe  basis  of 
course  has  to  increase  in  diameter  like  tbe  rest  of  the  cylindrical  abcll. 
The  radii  serve  only  to  keep  the  vumnilt  of  the  shell  wider  thnu  the 
haait,  which  is  the  natural  shape  of  this  species ;  and  in  large-sised 
specimens,  ihispiiqjose  is  sometimes  aided  by  the  parietcs  during  thi-ir 
downward  growth  decreasing  slightly  in  width.  In  ordinary  nearly  full- 
■ixed  specimens,  ibe  parieles  are  of  ibe  enme  width  at  the  tup  and 
hultom,  bat  in  some  large-aixed  specimeus,  as  just  slated,  they  even 
become  narrowvr  towards  the  bottom  ;  as  (hey  grow  only  at  the  bottom, 
one  does  not  at  lir»t  see  how  they  can  ever  increase  in  width,  or  how  the 
older  shells  cnn  have  acquired  their  present  diameter.  But  nn  exsmina* 
lion  of  young  speciuieDs,  trom  - 1  to  -3  of  an  inch  iu  diameter,  at  once 
serves  to  show  how  the  shell  attains  its  lull  site  and  shape:  for  here 
the  parietes  are  all  found  to  increase  downwards  sensibly  in  width, 
though  at  a  much  slower  ralio  than  in  other  sessile  cirripedes;  in 
larger,  but  not  full-grown  specimens,  a  similar  increase  can  by  care 
be  detected  :  hence  by  long-eontinued  growth  at  the  base  of  the  shell, 
with  the  removal  of  the  upper  part,  a  young  Tubiciudls  of  email 
diameier  will  be  converted  into  nn  old  one  of  large  diameter,  retaiuing 
during  all  the  time  its  sub -cylindrical  form,  with  iti  summit  rather 
broader  than  its  base.  With  respect  to  lUe  removal  of  the  upper 
part  of  the  shell,  this  seems  almost  constantly  going  on,  for  theiiiimmit 
of  every  specimen  invariably  bad  a  freshly  broken  aspect.  The  peculiar 
structure  of  the  sheath,  whicli  is  the  strongest  pnrl  oi  tbe  shell,  namely, 
its  division  into  oblique  layers,  separable  hy  a  slight  force,  doubtless  is 
anbservient  to  the  repeated  brcnka^ie  of  tbe  snmmit.  In  some  species 
of  Telraclita  and  of  Ualaiius,  gradual  disinlcgration  of  the  upper  part  of 
tbe  shell  is  a  necessary  element  iu  the  gruwlli  of  the  aninial,  in  order 
that  the  orifice  may  increase  in  sixe,  and  here  we  have  mechanical 
breakage  equally  ikecessary. 

Some  carious  results  follow  from  the  peculiar  growth  of  Tuhicinella 
just  desrrihed.  At  Plate  17,  fig.  3  i,  we  have  a  careful  drnwiug  of  a 
lateral  compartment,  together  with  its  radius,  (which  latter  does  not  hero 
conoeru  us),  taken  from  a  shell  -2  of  an  inch  in  diameter.  The  twa 
protracted  dotted  hues  show  tbe  form  which  this  compariment  would 
have  assumed,  if  it  had  continued  growing  downwards  al  the  same  rate 
of  increase  in  width  as  hitherto.  But  the  increase  iu  width  always 
seems  to  become  less  and  leas  as  the  sbell  grows  older  j  hence  the 
dotted  lines,  representing  tbe  wall  after  long-continued  growth,  ought 
to  have  been  drawn  diverging  or  widening  still  more  slowly  than  they 
do.  The  lateral  compartment  iu  lig.  ^f  a  is  tbe  exact  sii^e  of  tbe  com- 
partment of  a  large  specimen  nearly  one  inch  iu  diameter ;  in  this 
specimen  the  parietes,  far  from  increasing  in  width  downwards,  had 
commenced,  as  is  represented,  decreasing.  Compartments  of  all  inter- 
mediate sizes  between  those  figured  at  3  a  and  3  h  can  easily  be  shown 
in  different  specimens.  From  these  facts  we  may  safely  infer,  that  if 
tlic  whole  growth  of  the  cum[inrtment  ^i  a  had  been  presnrted,  instead 
of  its  upper  end  having  been  cuutinunlly  chipped  away,  it  would  bnvc 
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had  eitn  ■  more  tapmng  forin  tbaii  thai  repmeat«d  b]r  die  vbole  fl^H 
(lotlcil  linn  10  ilii;  (uo  (igurri,  anil  would  hmite  etcreiM  its  inehf  ^H 
length  I   thi*  uf  counc  bcia|{  ■liii  tlif  Icii^ilt  of  ilit  whole  abBll.     ^^| 
jriiuug  Tubinuflia,  of  which  .H  A  ii  ■  com[>artmt^iit,  »u  unbeildRl  in  tfe^| 
wbnlc'a  tkin  tit^arlir  up  to  the  levrl  of  tia  aprtulam  :  if  ii  hail  ti^o^fl 
it  would  DO  doulit  have  i^rowu  to  thv  lrnt;ih  jual  ipcofinl.  *ia.,  ahoajj 
■ix  inchra,  liut  aa  all  th(  (crowth  it  at  tbr  lower  rncl,  the  batliua  at  tlMH 
ahell,  it  mi{;ht   be  tlioU};hl,  wiiuld   iierciMrily  have  Iwrom*  bnliaJ  i^M 
the  whale'*  bLid  to  lliia  i.arne  dt-ptb  i  ami  the  aumnit  Brill«  alMrB.  I^| 
tbia  aatne  view,  would  baie  lifcii  bnricd  to  a  depth  bj  a*  miKh  In*  M  tk^| 
beiKbi  or  letiglh  of  the  old  abcll  it»rlf,  namclj,  bj  about  ana  inrk  mai  a 
half  leaa  thati  lb*  aix  incbra.    Aifar  m  I  citii  jadg«  fVum  uiriamiattMa 
of  arvenl  large  groopa  of  fiill'|;rnwn  apecimrna,  pnarnHl  in  their  ti>- 
bedded  coDdilion,  the  •iimmila  of  tbc  •bella  aerm  alwaja  te  lie  >  lilUc 
brnnlbthc  lurroiinding  level  of  tbewbalr'i  akic,  but  uni  Marlj  balk* 
ntunt  hrr«  jiiat  inremd.     Nor  can  I  helicTC'  that  the  afiiilmHia  at  Um 
wlinla  bad  i-naed  bring  formed  uniirr  tbeaa  «|>ccinirn>,  whiln  il  bad  mm 
an  being  formed  all  rouod  tbem.  to  ibc  ihickneai  of  bctwn-n  font  anJ  Am 
iudica,  and  tliat  it  bad  aubaequcntly  diainicgrated  In  tbU  aame  thick Beaaw 
— which  proceaaea  would  account  for  tlieautnniil  of  the  ahrll  bciBf;  atill 
on  nearly  a  level  with  tbe  aurface  of  the  whale.    The  new  which  aaw^H 
to  ro*  muil  probable,  ia.  that  the  rapid  downward  gruwth  of  ibc  ahati, 
bclidet  indenting  tbc  whale'a  akin,  at  ihc  aanie  lime  alowlj  pwahs  tlw 
whole  ahetl  out  of  ihe  tkin,  and  ibua  cuntinnallyrxpoao  the  KiiHiBtt  M 
the  wvar  and    brcakaite  which  aeenia   Id  be  nei-eiaary  for  ila  rtiatanaw. 
On  ihia  riew,  tlir  trnr  pcruliar  fono  uf  Tubicinrlla,  which  la  rctaiaarf 
during  lifc^,  namely,  the  ilighllj  frrratcr  widlJi  at  lop  than  at  ImttMM, 
ia  bMuitifiiUy  explained,  vix.,  for  the  lake  of  facilitating  the  protivnoM 
of  the  ihell  i  for  the  onliuary  conical  abape  of  aeaail«  ciirippilea.  with 
the  apt-t  upward*,  would  hav«  rendered  ibepoahinft  oiitoraD  imbaddad 
abell  aImo«[  impoaaible;  on  the  other  hand,  we  can  •««  that  th«  lik*> 
wiae  very  peculiar,  concentric,  pruniioent  bell*  may  be  neriiiary  I* 
prevent  loo  eaijr  pruUutiuu. 

Fo»*tf  Sptrifi. — I  do  not  believe  that  llil*  g<-nn*  Ilk  hithtito  har» 
fonod  foaail.  Tb«  7V4>rtaeJ/d  maxima  of  Cb.  Morrrn.  uid  to  hate  bam 
found  (nee  Brana,  Index  PalosiDtolopcua)  in  the  chalk  of  Dd^iaa,  1 
have  good  rtaaon  l«  believe  dot*  not  really  btloog  to  thta  goiM. 


ffnu(#— Xjisobiusus.     PI,  17, 


< 


SinKHtcnu  (aiae  daaoripL)    Aarwaa.    llaw^rapb  «■  ib«  l^k- 
diin.p.l6S<lSS3}, 

SieU  a/most  rmdimenlarif,  atar-formed,  compoted  q^  »t 
eompatimntt,  mU  a  toag  pedtmde-formfd  bodjf  rmmf 
frvm  Ikt  middle :  opcrxmtar  rattvt  nomr. 
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Hab, — Norih  Atlantic  Ocean,  attached  to  Porpoises ;  Mas.  R.  T.  Lowe, 
Steenstrap. 

This  Cirripede,  in  appearance  the  most  anomalous  of  its 
family,  has  aflSnities  distinctly  pronounced.  Four  years 
ago  the  Rev.  R.  T.  Lowe  sent  me  some  specimens,  which 
he  had  obtained  from  a  porpoise  between  Madeira  and 
England;  and  I  named  them  in  MS.  Siphonicella,  from 
their  relationship  to  Tubicinella, — a  fact  which  I  mention 
only  because  Sir  C.  Lyell  has  alluded  to  this  genus  under 
the  above  name  (without  any  description),  in  his  anniversary 
address  to  the  Geological  Society,  as  have  I,  in  my 
volume  (p,  156)  on  the  Lepadidae.  Since  that  time  Pro- 
fessor Steenstrup  has  described  and  named  the  genus,  fully 
recognising  its  place  and  affinities,  and  has  most  kindly 
sent  me  a  magnificent  group  of  specimens. 

This  genus  singularly  resembles,  in  general  appearance, 
some  of  the  pedunculated  Cirripedes,  so  much  so  that  in 
the  specimens  sent  me  by  Mr.  Lowe,  in  which  the  almost 
rudimentary  shell  was,  from  disintegration  and  its  deep  im- 
bedment,  not  plainly  visible,  I  did  not  in  the  least  doubt 
that  I  was  examining  a  new  genus  of  Lepadidae.  I  may 
mention,  as  a  proof  how  truly  all  the  parts  and  organs  are 
correlated  in  Cirripedes,  that  I  was  at  first  in  despair  when 
I  found  a  species  to  all  appearance  pedunculated,  with  its 
labrum  not  bullate,  its  palpi  of  large  size,  its  third  pair  of 
cirri  totally  unlike  the  fourth  and  succeeding  pairs,  and  with 
only  a  single  layer  of  muscles  round  the  pedimcle ;  but  when, 
in  addition,  I  found  that  there  were  branchiae,  and  that  these 
were  double,  I  felt  convinced  that  I  was  dissecting  a  dis- 
guised sessile  cirri  pede,  and  that  its  true  place  was  near 
Coronula :  soon,  I  found  the  imbedded  and  almost  rudi- 
mentary shell,  of  which  a  mere  fragment  would  equally  well 
have  declared  the  true  position  and  relationship  of  the  whole 
animal.  Though  Xcnobalanus,  in  external  aspect,  is  so  com- 
pletely masked,  yet  in  its  habits,  namely,  in  living  attached 
on  Cetaceans,  as  in  its  essential  structure,  it  displays  its 
real  affinities.  In  the  course  of  the  following  description,  it 
will  be  seen  that  in  the  shell,  the  affinity  is  almost  equally 
close  to  Coronula  and  Platylcpas,  but  that,  considering  the 


whole  animal,  tlic  attiaity  is  somcwhnl  closer  to  Tubii 
XcnolialnnuH  iim)'  iiidcvd  be  dcKcribcil  m  n  Tubicined 
without  opercular  valves, — witli  the  opercular  tncmbr 
thickened  dowa  to  the  basis, — anil  with  the  ehdl,  cxceptini 
the  few  lust-formed  basal  zones  of  growth,  nIino«t  wlKtlT 
removed  hy  the  breakage  of  its  upfKir  end ;  (his  rciuDH 
of  a  shell,  liowever,  presenting  some  strong  poinU 
rvsemblanco  to  Comnula. 


XeNOBAIJINL'S  OLOB1CIPIT19.      PI.  17,  fig.  4  a — 4  c. 


In    den    Nduriibt. 
KjuliculuTu.  (orAarat,  HSl. 

3.  Da.  li— 15. 

Gmeral  Jpptttrantt. — Tbr  *litll  U  in  mii  atniott  ra^nenUrjr  «mA- 
tint),  aDil  kppftf*  like  a  iniall  wbilc  irrrgular  itar,  imbnUed  up  U  >•§ 
top  ID  ilie  akiu  of  llic  porpouc.  Out  uf  iliit  thiii,  lUrtkapad  ihrll.  b 
ryliTidriul,  llriililr,  prJnnclc-rormcd  boilj  ipriDg*,  vbkb  fwwm  tkl 
niaiu  pari  ofilie  animal ;  it  ii  narrow  wlirrr  comiiii;  ddi  of  tlw  ccBtral 
ravtiy  uf  (br  aUr,  but  lOon  arquim  i(«  full  iliamMrr;  at  ihc  *fip«r  tm4 
it  liaa  a  ifileietl  hood,  and  bvncp  i*  broailrr,  and  tiiia  lua  tlie  iinwf 
aiire  of  forming  a  capitulum,  like  ttiat  of  a  jH-JuDculalrd  Cimfwdi. 
lliia  pariiiio-capituluiu  tt  formed  by  a  mcmbniuoua  rrflnnl  mUar  ar 
bom),  wliicb  ii  vrr;  narrow  at  tbe  lowi-r  rnJ  of  lh>  oriftw,  doaf  VbAv 
tbv  iDOiitb,  and  tircomea  Widrr  and  wider  towanh  tint  HpfHT  %mk 
carinal  or  iiMtvnor  end  of  tlic  onfice  :  liencc  tbr  Ivwrr  ntlrxaJ  adci 
of  llie  liootl  II  out;  ■ligbilv  obliijue  or  rrcn  nrarlj  Imurtna,  IW 
onflec  Icadiiif;  into  Die  inrk  i*  \ii,rfv,  and  nearly  in  tbr  tmmr  atni^rt 
line  with  the  petluiide  -,  it  ii  a  liitle  liollowed  out  ia  tbe  Btiddlv  H  tiM 
upper  end.  and  ou  eaib  iide  of  tbia  medial  hnllow,  thnw  ia  ■  hb>II 
niunded  prujection  or  born,  not  perfurateU.  but  hollow,  aa  nikjr  b«  •«•■ 
by  luruiD|{  up  tbe  bood  and  lookiuR  at  iti  under  aide.  Tlieaa  twa  titda 
linma  cut  iui»ly  brine  to  mind  tbe  ear-like  Bpprnda]^*  in  f  iiiliifii  — 
aunla  (Ouon^,  but  ihrae  latlpr  aro  petforaird,  upm  intu  the  mck,  ani 
point   uutaanb.      Tbr   pedunrle- formed   bod^   aoawera,  na  wa  abiU 

Cmrntly  M«.  to  tbe  main  part  of  tbe  abell  lo  TnbictnelU,  and  iW 
ood,  aa  it  would  appear,  to  tbe  lipa  of  tbe  Mck- aperture,  whtcfa  pro- 
ject between  ita  acuta  and  ter^  ;  of  theae  vatTr*  tbere  ia  nut  berv  a  tne*. 
The  whole  Mirfiu«  \»  anoolh,  and  ia  formed  by  ratlirr  lUn  memhraa*, 
of  an  oran)^  colour ;  but  from  tlir  rolour  of  tli«  Hndrriykif;  corraM, 
tbe  wb<ile  Bp|jeni*  "l*  a  dark  clioeolalc  red,  the  rHtcJitil  hood  Ma^ 
rather  tighter  coloured.  It  u  tinpilar  bow  cloaelt  tbe  colour  naawblw 
tliat  afaomedark  raneiie*  of  ifar  a^wre-nirntioitFil  CoMnlWtmo  «MWf«, 
aiid  likrwiae  of  Jmtlmtmm  tt/italirota,  both  jirduBeiilatcd  CIrriptdaa. 
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bt.nDg  oceanic  hnbits,  niiil   destitute,   to  a  remarkable   Jrgree,  like 
XeDobalBDUB,  of  shelly  vnlveg. 

Tlie  Inrgest  Bpecimei^  which  I  have  seen  was  very  nearly  two  inches  Id 
length  :  in  this  specimeu  the  etnr-Blmped  shell  measured,  Trom  extreme 
point  to  point,  nearly  a  4uarter  of  «u  inch  in  diameter,  but  the  internal 
cavity  only  about  one  eighth  of  an  inch.  This  laiicr  measnre  gives 
also  the  dismettr  of  the  pi-duncle,  where  coming  out  of  the  shell ;  the 
diameter  just  heni-alh  tne  hood,  vas  in  this  same  specimen  rather 
more  than  a  quarter  of  an  luch,  and  therefore  greater  tlian  the  diameter 
of  the  points  of  the  shell.  The  depth  of  the  shell  from  the  upper  rim 
to  the  baaal  membrane,  in  one  spccioien  which  I  measured,  was  only 
one  Iwentveth  of  an  inch,  and  this  specimen  had  its  pseudo-peduncle 
oue  indiand  three  quarters  in  length,  consequently  (hirty-hve  times  as 
long  Bs  ihc  shell  was  deep. 

Slruclure  of  SAetl, — The  almost  rudimentary  shell  (fig.  -1  i)  consist! 
of  a  small,  thin,  six-rayed  disc,  formed  of  six  com  pari  men  la,  each  of 
which,  instead  of  being  outwardly  convex,  as  in  ordinary  Cirripedes,  is 
deeply  bowed  iuwards.  The  narrow  sutures  (ts)  separating  tlie  six 
compnrtraents,  run  along  the  middle  of  the  six  rays,  each  ray  being 
composed  of  the  bowed  ends  of  the  walls  of  the  adjoining  compart- 
ments. Tlie  rays  are  a  little  curved  towards  the  carina!  end  of  the 
shell.  It  is  remarkable  that  the  rostrum  is  smaller  and  less  deeply 
folded  inwards  than  the  other  co  m  part  men  tx,  and  the  toteral  compsrt- 
ments  are  a  tiitle  smaller  ihnn  the  can  no-lateral  compartments,  which 
is  exactly  the  reverse  of  what  is  usually  the  case.  Only  about  four 
cones  of  growth  have  been  preserved  in  any  specimen,  and  conse- 
quently the  shell  is  very  nearly  of  the  same  diameter  at  the  top  and 
bottom  ;  for  the  upper  end  of  the  shell  is  rapidly  removed,  as  in  Tubi- 
cinclla,  by  the  scaling  off  of  the  upper  rims  of  the  sheath,  and  by  the 
dbintegratiun  of  the  walls.  The  tones  of  growth  are  commonly  not 
pileil  exactly  over  each  other,  hut  rather  obhquely,  as  represented  in 
lig.  4  A.  Each  zone  projects,  forming  a  prominent,  sharp,  toothed 
ridge  round  the  shell,  lu  Corouula  (^1.  16,  fig.  6)  and  its  allies,  the 
outer  lamina  of  the  wall  ta  formed  by  the  union,  a  little  above  the 
bnial  margin,  of  ledges  running  along  the  sides  of  the  longitudinal 
septa.  In  Xenobalnnus  (Fl.  I  /,  fig.  4  c)  similar  ledges  are  leas  perfectly 
joined,  and  apertnres  Sfem  always  to  be  left  in  lrauaver»e  rows  under 
(he  trausverse  toothed  ridges,  which  latter  are  best  seen  in  fig.  4  b.  The 
apertures,  of  course,  are  covered  by  membnine.  The  transverse  ridgea 
are  surmounted  by  knobs  arising  frum  the  longitudinal  sepia ;  and  the 
knobs  tliemselvi-a  arc  capped  by  other  little  heads,  which  are  not  repre- 
■cnted  in  the  drawing.  Owing  to  these  projections,  and  to  the  pra- 
mtneuce  of  the  transverse  ridges  and  of  the  longitudinal  septa,  the 
external  niembrane  is  attached  so  firmly  to  the  shell  that  even  with 
ibe  aid  of  caustic  potash  it  can  hardly  be  separated. 

The  internal  cavity  of  the  shell  is  small :  it  approaches  a  hexagon  in 
shape,  with  the  rostral  side  very  short,  and  the  lateral  sides  curved  io- 
warda.  It  IS  lined  by  a  rather  thick  shenih,  which  descends  very  near 
to  the  basal  mcnibrsne;  llie  sheath  a  divided  into  very  distinct,  succes- 
sive convex  zones  of  growth.     The  exieruiil  mcmbrutc  of  thr  pscudo- 
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pcduncta  ■■  atloirlird  with  reniNrkulile  atrcnpli  to  th«w  ri 

of  ilir  itiratli.    Tbc  nlic  (a  in  Rf.  -t  b)  >n-  rr{<n->f-nted  by  mm  Hniv 

■hwnlilfr*.  received  into  rrry  alighl  nutchn,  nnd  plar^  Kt  tbc  MMT 

■  ar  cntrwDcea  uf  llie  duulile  wnlli,  or  nja  ma  I  Imtt  emllvd  ihiw. 

^  RMpvct  lo  the  ntilii,  ilirjr  alio  arc  iu  an  extmnrlj  n^imtrattrj 

iiiinn  ;  but  r  titin  Ujcr  of  *hcll,  apparrtillj  cODtiBuova  ud  hoM^ 
■  oitli  die  nbHth,  eitnida  from  ilie  nhnlli  abnf;  boik  m4m  wI 
Mrh  rmv.  and  ou  the  rootral  lide  (whcuce  Ilie  nidia*  uofbt  to  aravL 
about  bair-wajr  fnini  the  end  or  the  niy,  Rivei  rise  Ui  ■  |iRi}#«iMMi  «r 
ridre  (d.  in  Qfc-  4  0)  which  rum  TrDDi  the  lopiu  ilicbaM  uf  tlieahaU0« 
•hell.  Frutn  this  louptudinid  ndite,  tepia,  iianlM  ta  ttw  tmii,  im«i 
to  uearly  the  filKinity  uf  the  ny  or  double  w»ll.  liMW  nfrnwi 
the  radii ;  but  thoy  uever  f(rov,  to  at  to  increiae  tb«  dl*M«(«r  of  iW 
■hell.  Tbeae  ndii  evideiiliy  correapond  to  the  aildilioul  or  f 
radii  in  Coruuula,  «hieb  inOiat  ^niu  lie  l>et«eru  tlM  paralltt. aa  h 
and  foliiril  [laricie*.  Of  the  (rut  radiua,  lui*iitg  the  Ms*  OudwaM  am 
the  parici,  I  herr  taw  only  traoea  in  an  internal,  rery  alu^l,  laagi- 
ludinal  ridge  mnning  np  the  thell,  clow  In  the  outer  rttnmy  otmA 
ny  at  double  wall, 

Tbe  mcinbranuu*  flatu  ia  uniird  all  round  ta  a  ntber  «Ua  ttfjl 
membrane  winch  ia  intlectrd  from  tlir  outer  aurfacc  of  tbe  ahell.  1W 
i(-^land«  appear  t»  be  mere  cnlargrmonia  of  tbe  eiemcM-troBk^ 
wbidi  latlrr  exteud  in  two  nearly  atraijcht  and  parallel  liiwa.  Pn^ 
each  ^land  Iwii  eemen^duct*  proceed,  one  of  whtcli  nuia  jMialM  I* 
the  rrmenl-lruhlt , 

t  paeudo-pednticle,  forminfc  the  main  part  of  the  aniiaa],  baa,  ■• 

ta  eilenial  ■p[>«arancc  )■  concerned,  been  ■ufllcirtitly  deacnbMl.  TW 
h  forming  ihe  bond  apparently  an* vera  t»  ibi'  protuberant  bpa  of  tba 
■nd  the  lowcrpaKlotheanb-cylindncal  tbrltofTalttcuirila: 
nil  pcdtiDcle  in  tbe  two  genera  lieinK  widet  at  iiip  tbaa  M 
bottom.  It  in  unaginatiou  we  diip  away  (an  action  alwaja  iu  ptngnM) 
(be  whole  upper  part  of  (be  aliclt  of  Tubii-ihrlla,leaiiii|c  ouly  Iwoorlhrrc 

of  Krowih  at  the  baar,  we  aball  convert  it  inlii  a  Xn 
with  every  interunl  part  and  or^n  uccupyiug  the  oi 

[  for  it  abuiild  be  iKirne  in  mind  that  tbe  abrll  of  TilKf 
lianl  eloae  down  tu  the  baai*  by  the  iiprrcular  i 
alrtetJy  eiiniparnblr  wirh  ibe  outer  niernbraiie  of  the  ■■wail»fa 
uf  XenubMlanna.  The  body,  aa  m  Tubieioella,  ia  altaelivd  in  a  a 
|MMiljuD.  with  llic  longer  alia  of  tbe  lb»rai  and  of  tbe  Diueh  eUMOMd 
liruaoma  ritending  tn  tlie  din-ciion  of  the  l>ingi(ndinal  aita  tH  tlb» 
pwiidu-prtl uncle.  Thv  I>oinI  of  attacbntrut  of  ibe  biMly  to  ibc  lowtr 
part  uf  tb«  IhmkI  la  niueb  elongateil,  but  |fiv*euta  ibe  naiul  maadea 
rnauing  to  near  the  boao  uf  the  labruni  and  embraeinjt  tl*e  proaoau. 
Tbe  adchictor  •cutnrum  uiuaclc  la  well  drirlaped,  and  ia  plami  doa* 
benealb  tbe  naiiutb.  where  Ibe  mlUr  or  buud  camnaencca  fakbayarBri 
beacc.  DO  daaht,  tbe  lower  rod  uf  (he  lar([e  aad  Iobk  oriAca  iata  lb* 
lack  can  be  ctottd  by  ib*  adductor ;  but  the  upper  rod  ankMj  warn 
only  br  blorited  up  try  ihe  outer  aurfaee*  of  tbe  ruried  nrri.  Ibt 
wata,  I  may  add,  ijf  aoeli  had  riiaLed.  would  nrtaiely  have  cttvand  iba 


poiirt  where  the  addaolor 
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The  8Bck  extenila  down  to  williin  the  Blmogt  ruditnenUry  sbell :  tlie 
Uinic  liDiD^  it  it  iiiiUBUBlly  strung  ;  iaileeii,  iu  the  reflexed  hooil-like 
portion,  it  is  ea  strone  ob  the  properly  cxterual  niembraae.  The  latter 
Becma  10  lie  moulted  in  large  strips,  and  not  in  a  liiigle  piece,  like  the 
opercular  membrane  in  llalauui :  jnsl  above  the  shell,  fr&gmenta  of 
three  or  four  or  these  outer  cunts  are  retained  by  their  very  firm  attach- 
ment (0  the  sheath.  The  two  Uyers  of  voriuni,  lining  the  outer  mem- 
brane of  the  p  sen  do-peduncle  aud  tlie  inner  tunic  of  the  sack,  instend  of 
being,  as  usual,  united  almost  eontiuuousjy  together,  sumd  some  little 
way  apart,  and  are  connected  by  lougiludinal  septa;  hence,  in  a  trans- 
verse section,  especially  of  the  lower  part,  the  sack  ia  surrounded  by  nn 
irregular  ring  ofsqiiare  tuhes  of  corinm.  The  muscles  surrounding  the 
sack  and  imbedded  in  the  inner  fold  of  corinm,  arc  very  thinly  spread 
out  i  tliey  branch,  and  even  sometimes  cross  ench  other ;  ibey  are  more 
numerous  at  the  carinal  and  rustml  ends,  but  certsinly  cannot  be  said 
to  f»rm  six  (or  five)  bundles,  as  in  all  other  sessile  cirripedes.  Some 
of  the  faacite  extend  down  to  the  very  baKis,  and  some  up  to  the  sum- 
iiiil,  to  near  (he  two  little  horn-like  projections.  I  could  not  perceive 
any  Iranaverse  strin  on  these  muscles.  Altogether,  they  are  very 
weak,  and  cannot  have  mueh  power  iu  moving  the  whole  pedunde- 
like  bciUy. 

Branehiw. — Tlieae  are  larfsely  developed :  they  are  attached  to  two 
approximate,  longitudinal,  fleshy  crests,  which  extend  more  than  half- 
way down  the  sack,  along  the-  carina!  margin.  Each  braochra  ia 
doubir,  the  two  folds  being  united  where  attached  in  a  transverse  line 
Bcroaa  the  snck,  on  a  level  with  the  attachment  of  the  body.  The 
inner  fold  is  much  smaller  tbau  the  outer;  not  extending  half  so  far 
'  down  ibe  sack,  and  not  exUndiug  so  far  transversely ;  it  ia  niso  hardly 
at  all  plicated.  Thchirger  and  plicated  fold  extends  down  considerably 
'  w  the  lower  end  of  the  prosoma,  aud  altogether  fully  equals  ouetliird 
of  (he  entire  length  of  the  nnimal,  measured  from  llie  sbi-li  to  the  aum- 
nit  of  the  orifii^e.     Both  folds  wre  formed  of  very  delicate  membrane. 

Mouth. — Labrum  unusually  prominent,  as  ntensured  from  its  basal 

margin  to  the  crest,  wliicii  is  but  slightly  notched,  hairy,  and  without 

teeth.     Pnlpi  brond,  heiirt-ishaped,  clothed  on  tlieir  inner  aides  by  a 

thick  brusli  of  spines,  which  here,  as  on  the  other  gnatbites  and  cirri, 

L  Krc  aliuoat  all  doubly  serrated.     On  the  outer  margjuot  the  palpi  there 

I  sre  a  few  longer  spines.     Mandibles  villuse,  with  five  teeth,  of  which 

the  fiftli  it  wry  email  aud  of  irregular  shape :  the  inferior  angle  is 

'  broad  and  pectinated.     There  arc  no  intenuediate  teeth  between  the 

Hcund,  third,  and  fourth  leetb,  as  in  the  three  foregoing  genera.     Itad 

I    not  known   that   (he  lower  main   inandthutar  teeth  were  always 

laterally  double  in  the  Balaninte,  and  bad  I  not  observed  bow  obscure 

this  structure  was  in  Coronuin  and  Tubicinvlla,  I  abuuld  haveover- 

looked  the  merest  vcstigea  of  double  teeth  in  the  present  j^enua;  ui- 

I  deed,  in  tome  specimens  the  teetb  seemed  to  be  iihsoluiely  single. 

I  The  miuillw  are  villose :  their  edge  eihibim  a  trace  of  being  notched 

I  under  the  two  great  upper  spines.     The  outer  mnxdliv  ore  bilol>c<),  but 

I  not  very  plainly:  between  these  organs  there  is  no  little  promioenl 

[  menlum.  as  in  the  three  previous  genera. 
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Cirri. — The  rjrri  arc  ilinrt,  partirulBrljr  the  thm  ■ 
I'hr  argmrntji  in  nil  nre  lin^ilar,  from  briiii;  *o  niiiirb  camtN 
•hort,  anil  »t'  ■ncrh  great  brcndtli ;  they  nra  praliiberant  in  tt 
the  lecotid  nod  llitrd  cirri,  the  tirnNil  laltral  face*  of  tltc  • 
with  the  exrcplioa  of  tlie  potterior  face  nf  the  ptMt«Har  raaiw,  «• 
nlDioet  bart^  of  tpinci.  In  Uie  lhr«r  potterior  pairs  of  cint  (PLl^ 
%.  6),  lite  argnipnia  ar«  urotulwraul  in  front,  and  MpM  ~  '  "'" 
of  abort  tliick  ipinek,  with  aii  in  term  vitiate  tiirii  lh«  <t 
uuiuuallj  imall :  thtir  {leiticeli  aru  remarkable  fron 
mcDt,  and  the  npper  pan  of  the  lawrr  nc^ueui,  bring  ( 
a  roauded  proliiberauce,  dulled  with  ■pini'* :  I  have  i 
atruciuni  only  in  Seal/i&llinii  rnlgare.  In  ilic  third  f 
ia  only  a  irnce  of  this  atnictiir* ;  and  in  ibe 
margin  nfthr  pedicel  i*  tiraight,  and  elolhed  with  tlirrc  ii 
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tnimal  and  the  npprr  part  nf  the  tack.  The  Iburax  ta  mJJer  aoi 
paler.  The  fuur  pittrrior  articulation*  uf  ibe  thorax  arv  •trstgtii  »a4 
tranircrae;  the  nril  aeginrnt,  or  that  rurrrnpiindiii^  with  lh«  aetnoJ 
pair  i)f  cirri,  ii  >hgbtly  inrtrct^H],  in  the  uiiial  way,  towanb  iba  fr*- 
■oma.  The  pr»a<ima  u  pale  cuhmred,  pitraDrdinlrily  elun^tvd.  SS^ 
bluntly  pointed;  it  cilend*  dnwu  (lee  the  dolled  voiliiM  ir  **  "* 
fig.  -t  a)  about  one  third  of  the  Iru^h  of  the  whole  i 
orifice  leading  into  the  acouitic  aack  formi  a  freely  d 
point  beneath  the  baial  nrticuUtion  of  the  6nt  <vrna. 
in  the  Qppermoat  part  ia  deeply  and  cloiely  plaited  I 
bat  liaa  no  oeca:  it  mm  down  (exieninlly  coated,  aa  n 
leitei)  to  the  lower  point  of  the  pfoiona.  and  t*  (heo  doublrd  back 
on  itaelf,  *a  that  it  ia  itrr  lunj;. 

Gentratiee  tf^ttwm. — I'he  proboKiforinrd  pent*  ta  ahort  asd  ihkfc, 
and  covered  with  very  mtuute  tu^a  of  brntlea :  thtft  ia  bo  kttife-«dgtd 
projection  at  it*  donal  hue.  The  Tesicnho  tcminalea  ara  mneti  («•• 
rolnted  and  of  great  length.  The  orarian  tnbn  fona  a  anult  alwrt 
«ithin  the  rudimentary  tbrll.  in  the  normal  poaiiion,  oicr  llw  haaal 
nicnihranr ;  am)  likrwiar  higher  op  belwreo  the  two  fohlt  of  eotittM 
■urniunding  the  p*roilo-pr'<liincIr ;  they  do  not,  ho*r«er,  apBcBr  M 
occur  round  the  lower  part  of  the  p'-dunrlv.  tbey  eiiend  higUeai  ■ 
the  ro*tral  and  carinal  iidca,  and  lowest  on  the  two  lateral  face*.  " 
ova  are  wonderfully  numeroui ;  tbry  are  liigtha  nf  an  inch  in  lea 
thry  form,  iii*leail  of  two  thin  laraellw.  two  almoat  rrhndrical  pari** 
wliiirb  are  held  lo|{elher  by  moat  frrhlr  membrane.  Kach  paiAel 
the  up{wr  part  lira  between  the  two  fiihU  nf  Itie  branelitM  |  ami  id 
lower  part,  ia  embraced  ouly  by  tbe  larger  outer  fold.  Tbv  tWM 
cif  eggi  BOmetime*  cohere  together  at  ihrir  liiwcr  f-rjiln. 

/■•Wnr*^.— The  alirU   iaimU-ddei)  ii|<  I  'ill 

ia  irry  aliallnw.     The  imbedmrot  areiri* 
of  the  epuleniii*  of  the  por|i"i>e,  or  lo    i- 
tiaving  beeociicekedi  Ibr  iniili  le  uf  ihr  im.  - 
einderwiaM  tmt  inibcleiiat  aireted,    Thrrpi 
■pacaa  hrmed  by  the  inwardly  fobted  walU,  ai 
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Ajfinities, — This  genus  presents  yery  varied  affinities  to  Tabicinella, 
Coronula,  and  Platylepas.  To  the  latter  it  is  more  especially  allied  in 
the  compartments,  being  singly  folded  inwards,  though  the  sides  of 
the  folds  are  not  here  closely  pressed  together,  as  in  riatylepas :  in 
both  these  genera  the  fold  is  less  deep  in  the  rostrum,  of  which  fact, 
in  Platylepas,  the  final  cause  is  evident,  but  here  there  seems  no  cause, 
excepting  the  simple  one  of  affinity.  Xenobalanus  is  further  allied  to 
Platylepas,  in  the  lesser  size  of  the  inner  fold  of  each  branchia,  compared 
with  the  outer,  and  in  the  structure  of  the  cement-glands,  and  to  a 
certain  extent  in  that  of  the  sheath.  To  Coronula  the  special  alliance 
18  shown  by  the  remarkable  character  of  the  pseudo-radii  lying  between 
the  parallel  and  adjoining  walls,  and  in  the  general  character  of  the 
cirri  :  in  Coronula  we  have  the  terga  sometimes  quite  aborted,  and  the 
acuta  of  small  size,  thus  exhibiting  a  tendency  to  the  entire  absence  of 
opercular  valves,  so  remarkable  in  Xenobalanus.  To  Tubicinella,  the 
alliance  is  still  more  plainly  shown  in  the  external  shape  of  the  whole 
animal,  wider  at  top  than  at  bottom, — in  the  opercular  membrane 
descending  almost  to  the  very  base — in  the  relative  positions  of  the 
different  parts  and  organs — 'in  the  upper  end  of  the  shell  continually 
scaling  off — in  the  prominence  of  the  transverse  external  ridges — in  the 
aheath  being  divided  into  successive  zones  of  growth,  and  being  pro- 
longed nearly  to  the  basal  membrane — and  in  the  edges  of  the  alse 
being  smooth.  Internally,  the  resemblance  is  also  plainly  shown,  in  the 
strength  of  the  internal  tunic  of  the  sack — in  the  branchiae  springing 
from  two  approximate  fleshy  crests — in  the  freely  depending  acoustic 
orifices — in  the  form  of  the  thorax  and  prosoma — and  consequently  of 
the  alimentary  canal. 

Seeing  the  state  of  the  almost  rudimentary  shell,  it  is  not 
difficult  to  imagine  its  total  disappearance.  Thinking  of 
this,  it  occurred  to  me  to  doubt  for  a  few  minutes,  whether 
Anelasma,  described  in  my  volume  on  the  Lepadidae,  which 
presents  many  points  of  resemblance  with  Xenobalanus, — 
viz.,  in  colour,  in  the  strength  of  the  internal  membrane  of  the 
sack,  in  the  size  of  the  orifice  with  its  thin  membranous  mar- 
gin, in  the  entire  absence  of  opercular  valves,  and  in  epizoic 
habits, — might  not  in  truth  be  a  sessile  cirripede,  in  an  ex- 
tremely altered  condition ;  for  the  cirri  of  Anelasma  are  in  so 
rudimentary  a  state^  and  tho  mouth  in  so  modified  a  condi- 
tion, that  the  internal  characters  by  which  pedunculated  cirri- 
pedes  can  be  distinguished  from  the  Balaninae,  though  not 
from  the  Chthamalinae,  are  almost  lost.  But  if  Anelasma 
had  belonged  to  either  of  the  two  sub- families  of  the  Bala- 
nidse^  the  sack  would  have  penetrated  almost  to  the  bottom 
of  the  peduncle ;  there  woidd  have  been  only  a  single  layer 
of  longitudinal  muscles  round  the  peduncle;   and  there 
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old   not  have  existed  uvigtrrous  frwna.     I  hen 
lelanma  and  Xcnobalaiuis  arc  only  nnnlogically  c 
ftiug  uo  more  related  together  Ity  imc  sfHnity,  tN 
other  two  gcitcra  in  the  Lcpodiils  and  Itobnidik 
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Sheil  with  the  rogtrum  having  ala,  but  tcUhoMt  rm 
rtatro^attral  eompartmeniH   tcilkout  altg  on   eitjtiir 
pariete«  not  poroar. 

Mouth  Kitlt  tfm  hbritm   buUatf :  palpi  hardly  tomeiinf 
each  other  :  third  pair  o/trirrt  with  the  te^enlt  rttemW 
those  of  the  fourth  pair. 

Thi;  fhc-ll  in  this  stib-ramily  oonsist«  of  four,  m,  or  t 
com  part  mcnts,  with  the  addition,  in  Catopbragmtis,  of  iM 
whorls  of  supplemental  coiii|>nrtnient8  or  snd««,  like  lla 
forming  the  lower  part  of  the  capitnlnm  in  PollJapn. 
rostrum  has  ala:  and  nu  radii ;  in  shiipe  and  size  it  rtsoi 
tlto  carina.  Tlie  rostro-lateral  compartments  arc  destitute  « 
ala^;  in  all  caiics  they  overlap  the  adjoining  comimrlmond 
and  have  railii  (when  such  are  (IeveIo[>ed)  on  both  h\i 
In  Uie  genus.  Pachylasma,  however,  thcshrll  must  be  lot' 
to  very  young,  in  order  to  detect  this  normal  iitruetun;,  for  k 
the  true  rostrum  and  rostro- lateral  compArtrncnta  hecon 
blended  together,  making  a  compound  rostrum,  destituU, 
as  in  the  Halanina!,  of  alo;,  but  furnished  with  radii.  TIm  ' 
porietes  are  never  porose,  nor  furnished  with  regular  lyiB- 
mctrica]  ribs  (representing  the  longitudinal  parietal  aepta) 
on  their  inner  surfaces :  sometimes,  however,  on  the  I 
internal  odgoa,  therv  are  some  irregular  dependinc  po 
lu  conformity  with  the  simplicity  of  the  pBnot««,  ttie  I 
(which  arc  xeldom  much  dcvdofx^l)  have  likewiBc  n  n 
structure ;  and  often  ore  merely  formed  by  the  simple  U 
growtlt  of  tl)e  pftHetos.  The  scuta  and  terga  ore  a  ' 
tc^-ther  umtc  deeply  than  is  usual  in  the  H"ti»ninw ;  i 
the  tcrga  never  have  a  long  spur. 
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Looking  to  the  animars  body.  The  Labium  is  always 
swollen  and  bullate,and  though  hollowed  out,  is  never  notched 
in  the  middle.  The  Palpi  are  rather  small,  and  have  not  their 
tips  nearly  touching  each  other.  The  mandibles  generally 
have  their  lower  main  teeth  laterally  single,  though  some- 
times they  are  double :  the  inferior  angle  is  always  pectinated. 
The  maxilla)  are  always  notched  under  the  upper  pair  of 
great  spines.  Of  the  Cirriy  the  third  pair  much  more  closely 
resembles,  in  external  structure  and  powers  of  movement, 
the  fourth  than  the  second  pair,  though  sometimes  a  few 
of  the  basal  segments,  especially  on  the  anterior  ramus,  are 
thickly  covered  with  bristles,  as  on  the  segments  of  the 
second  pair.  In  three  species  belonging  to  two  genera, 
there  are  caudal  appendages,  resembling  those  generally 
present  amongst  the  Lepadidae,  but  never  found  in  the 
Balaninse.  The  Branchiae  are  generally  smaller  than  in  the 
Balaninae ;  and  are  sometimes  quite  rudimentary. 

In  the  introductory  description  (p.  152  and  176)  of  the 
Family  Balanidae,  I  have  already  discussed  the  relations  of 
the  Chthamalinae  to  the  Balaninae,  and  of  the  several  genera 
to  each  other,  so  that  I  need  not  here  re-enter  on  the  sub- 
ject. 


12.  Genus — Chthamalus.      PI.  18,  19. 

GuTHAMALUS.    Ratuanu    Memoirc  di  Storia  Naturale,  1820. 
EuRAPHiA.     Conrad.    Journal  Acad.  Nat.  Sc.  Philadelphia,  vol.  7, 

1834. 

Compartments  six:  basis  membranous^  but  sometimes  in 
appearance  calcareous,  owing  to  the  inflected parietes. 

Distribution  mundane ;  attached  generally  to  littoral  rocks  and  shells. 

This,  the  typical  genus,  is  the  largest  and  widest  distri- 
buted group  of  the  sub-family  Chthamalinae.  The  founder 
of  the  genus  apparently  did  not  perceive  its  essential 
character ;  Savigny,  however,  as  is  evident  from  the  excellent 
figure  in  the  great  work  on  iEgypt,  perfectly  understood 
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Uie  difTerence  Itettvcen  ClitlmiiinUis  and  Rataitiu.  I  mm 
first  indcbtiil  to  Dr.  J.  H.  Gray  fur  i*X|)liiitiinff  to  nm 
ibis  ditforrnco;  but  the  only  published  nrcrnint  which  I 
liavo  met  «nth  is  in  n  pniwr  by  ihc  Uuv.  II.  T  l^mi-,*  ia 
which  ho  states,  on  the  aiilliohty  of  Mr.  Clark  of  liatb.  tha 
in  ChthamnhiB  the  anterior  c<)iii]iHrtiiictil  or  nxtrutn  hfl 
olu!  Uke  the  i)08terior  cornpartmcnt  or  carina,  the  anicriifl 
or  mstro-latcml  compartincnU  briri^ituntitutcofnlir.  TbeM 
clmracter«  being  exactly  reversed  in  Ualainis,  as  1  1m«V 
already  cxplnincd  (p.  170)  under  the  siib-family  of  Bal*- 
ninx. 

Tlie  )>licll,  owinR  apparently  to  ilA  rontainin|^  mnch  anil 
matter,  is  partic-ulurly  subject  to  diiiiitcgrution  .  and 
thus  much  afl'ortcd  It  is  quite  impCKisibto  to  diftUiifpiuh 
s|)fcie8  by  extcnial  characters.     It  i)),  in  fact,  best  to 
on  one  Hide  external  ap|iearancc,  though  when  the 
hapiwn  to  be  well  preserved,  each  species  hatt  itti  own  pern* 
liar  a«pect.     Wo  have  in  this  genua  smooth  ami  plicated, 
cylindrical  and  depressed  varieties  of  most  of  the  aprciei; 
The  development  of  the  radii  is  very  apt  to  vary,  and  eveo 
tho  compartments  often  l>cc»iue  b»  completely  united  i 
calcified  together  tlmt  the  sutures  are  almost  or  quite  c' 
lentil.     A  more  acrious  difliculty  m  discriniinating  I 
s|iecie8,  ari«e^  from  the  fact  of  the  open-ular  valves,  not  « 
varying  extremely  in  external  appearance  in  conse<iuence  of 
the  greater  or  Icas  disintegration  of  their  apiais.  and  conse- 
quent cxpitsurc  of  their  articular  ridgn  and  furrows  (com-^^H 
pure  fig.  la,  I  6,1  c,  in  Fl.  1 S),  but  from  ttieir  truly  VBryiit|^^| 
in  ontlme  with  the  varj'ing  shape  of  the  hWII  -.  Ihia  latt«3^H 
circumstance  is  prubably  due  to  the  ojiercular  membiwie'^^ 
which  unites  tlte  valvc&  to  the  shell  being  very  narrow,  and 
in  consequence,  difTerenccs  iu  tlie  shajie  of  the  shell  aifeci 
the  opercular  valves,  in  a  manner  and  to  a  degree  to  which 
the  llalauinK  are  not  subject  (comparo  fig.  1  e,  1/  1  i,  hi 
PI.  IS).    The  scuta,  on  Uie  other  hand,  differ  to  an  unu* 
anally  slight  df^rcc  in  the  dUTcrent  species.    In  the  ootn-j 
nion  Cktiamaiut  tteiiatus,  whicli  aboimds  on  the  mutben 
British  shores,  the  whole  cslemal  BS|)crt  of  the  shell  i 

;  t<A.  3.  p.  7«,  lS9i>. 
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often  80  completely  masked,  owing  to  its  varying  shape, 
its  obliterated  sutures,  its  deeply  disintegrated  and  punc- 
tured surface,  and  by  the  corroded  condition  of  its  opercular 
valves,  that  I  have  found  this  species,  in  the  collections  of 
naturaUsts  who  have  attended  to  cirripedes,  arranged  actually 
on  the  same  tablet,  mingled  with  specimens  of  Balanm 
balanoides.  I  have  myself  several  times  found  it  less 
troublesome  to  discriminate  these  two  genera  by  the  in- 
cluded animal's  body  than  by  the  shell,*  though  the  latter, 
when  well  preserved  and  developed,  possesses  such  ob- 
viously well-marked  characters :  the  same  thing  has  occurred 
to  me  with  some  of  the  other  species. 

General  Appearance. — The  shell  is  generally  depressed, 
but  sometimes,  when  growing  in  groups,  cylindrical.  The 
surface  is  either  smooth  or  longitudinally  folded ;  and,  as 
already  stated,  very  apt  to  be  deeply  disintegrated.  The 
radii,  when  developed,  are  narrow,  with  their  summits 
oblique  and  rounded ;  but  they  are  often  quite  absent,  and 
sometimes  even  the  sutures  are  almost  obliterated.  The 
rostrum  and  carina  are  of  the  same  shape  and  size,  and  the 
two  lateral  compartments  on  each  side  are  of  nearly  equal 
breadths.  The  orifice  is  generally  sub-rhomboidal,  being 
widest  towards  the  carina!,  instead  of  towards  the  rostral 
end,  as  is  usual  in  Balanus :  but  in  Chthamalus  JUsua  the 
orifice  is  narrow  and  elongated.  The  opercular  valves  have 
their  apices  generally  disintegrated  and  worn  away,  and  are 
then  seen  to  be  deeply  locked  together.  The  colour  of  the 
shell  is  dirty  white  or  dull  purplish-red  or  brown ;  but  in 
C.  intertextm  rich  violet-purple.  The  species  are  small,  not 
often  exceeding  half  an  inch  in  basal  diameter,  with  the 
exception  of  6'.  Hembeli,  of  which  I  have  seen  a  specimen 
two  and  three  quarters  of  an  inch  in  diameter. 

Scuta. — These  present  no  particular  character,  excepting 
in  most  cases  the  large  development  of  the  articular  ridge, 
and  sometimes  the  presence  of  a  furrow  above  the  articular 

♦  It  will  be  found  ultimately  to  save  time  and  trouble,  to  soak  for  half  an 
hour  in  hot  caustic  potash,  a  specimen  out  of  each  group  of  shells  to  be 
examined,  and  then  well  wash  and  brush  the  separated  valves  and  compart- 
ments ;  this  process  has  been  followed  by  me  with  all  the  species  here  to  be 
described. 

29 


•(50  BAI.AMDJt. 

ridge,  of  which  only  tnurcs  can  mntly  \tc  dHcrtcd  in  Bolam 
hence  in  thc«w  cases,  rui  in  C.  Ucuiti'lt  (I'l.  IS,  fig. o  <9,  f 
atid  fcabrosus  (1*1.  10.  %•  2  o,  2  r).  the  line  of  artic 
lictween  the  scutum  nitil  terguiu  '\*  more  cuuipliciUc*!  ihtm 
is  usnnl.  ThciT  in  gtmcmlly  h  slight  pit,  w)tu<.-timea  even 
Tumifihed  with  suiall  crest«,  for  titti  liit^rrnl  sculal  depnMnr 
muscle :  in  C.  ncahrowt  (tig.  2  r/,  y)  n  part  of  this  miuck  v 
Dttiu^hcil  to  A  Km.iU  pit  at  tltelMt^i-iteutitlcuruvrof  tfao  tergiua, 
— a  fact  of  which  J  have  ohsrrvcd  no  inslnticn  in  any  oAtt 
grtius.  In  ('.  irttrrffrtiu  thi:  terga  and  scutA  are  cddAed 
together,  mtbont  even  a  RUture  being  visible  oa  thttr 
internal  fucvH.  lu  C.  IhnibtU  the  valve  is  extenuUy  inafkeJ 
by  R  few  longitudinal  furmw?. 

The  '!Vr»/a,  like  the  scuta,  have  a  prominent  articulM' 
ridge  and  deep  furrow.  In  many  )«p«Tiniimii  of  C.  9teiiaim» 
antl  in  C.  acabroaii*  the  valve  is  narrow :  ui  ( '.  puau  it  b 
triangular  nnd  nearly  equilateral.  The  crcstM  for  the  de- 
prcssores  muscles  na-  well  develojied :  in  C.  ncahrMiui  (PL  19 
fig.  2  <l,p)  these  tTTsta  arc  unitwi  nitoaplatr,  nluch,  to^ 
with  the  outer  laniina  of  the  valve,  forms  a  dct<p  narrow  p 
in  C.  Ihmhi'ti  the  crests  arc  furnished  with  small  sub. 
The  u|HTciilar  membrane  is  narrow ;  it  is  MnictinMS  I 
nished  with  a  few  uiinutc  spines. 

Structare  of  Parietn. — The  parirtes  are  wilttl,  Mid 
CDm[n>sed  of  snpeesxive  layers  of  shell ;  llw  inner  «ii&ee 
varies  in  condition  in  the  same  species,  being  either  snraolk 
or  marked  with  brandling  iiiiptcssed  Unes,  or  manitlla 
or  often  irregularly  punctured  for  the  entrance  of  tiibi 
Owing  to  these  tubuli,  the  walls,  when  externally  dismtd 
grated,  often  become  punctured.  In  certain  deu 
varieties  of  both  C.  gltllalix  and  tcabroMtt  the  walU  are  s 
porttrd  by  irregular  defwnding  rotnnins,  placed  along  dtli 
one  side  or  txrth  sides  of  the  auturi'*.  In  C  iutertertm*  < 
have  the  remarkable  character  of  the  woll  of  the  sliell  git 
ing  (I  presume  after  a  certaiu  age)  almot4  rectang\darly  i^ 
wards,  thus  forming  a  rather  wide,  flat,  calcan^ins  rim  rouM 
the  ocntnd  Imsat  membrane.  In  C.  //rm&eli  the  inlemal  baatll 
edges  of  the  parieles,  in  one  nioderalrly  yiutig  eperimei^^ 
were  rugged  with  irregular  |iointa,  but  preacnted  iu>  otlwr 
reunrkable  appvsranrc ;  but  in  five  old  and  very  lai^  ^le- 
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cimens,  the  whole  basis  was  calcareous,  being  absolutely 
continuous  with  the  inner  lamina  of  the  parietes,  showing 
that  the  latter  had  grown  flatly  inwards  all  round,  and 
had  then  become  confluent  in  the  middle,  so  that  there  was 
no  longer  any  basal  membrane ;  excepting,  no  doubt,  that 
which  had  existed  in  the  younger  stage,  and  which  would 
be  preserved  in  a  functionless  condition  between  the  surface 
of  attachment  and  the  inflected  parietes. 

When  an  opercular  valve  or  compartment  is  dissolved  in 
acid,  layers  of  tissue  are  left,  and  these  are  seen  to  be  pe- 
netrated by  tubuli,  which  enter  at  the  punctures  before 
mentioned  on  the  inside  of  the  shell:  these  tubuli  often 
stand  in  groups  of  three  or  four  together ;  they  are  about 
^th  of  an  inch  in  diameter.  Besides  these  irregularly 
scattered  tubuli,  there  are  in  the  opercular  valves  of  C. 
antennatus,  innumerable  smaller  pandlel  tubuli,  running 
to  the  external  investing  membrane. 

Structure  of  the  Badii  and  Ala. — The  radii,  when  de- 
veloped,  are  always  rather  narrow.  Their  recipient  furrows 
are  generally  nearly  as  broad  as  the  radii  themselves.  Their 
edges  are  either  quite  smooth,  as  in  C.  antennatus ;  or  very 
finely  crenated;  or,  as  in  C.  dentatus  and  Hembeli  (PI.  18, 
fig.  3  a,  5  a),  so  strongly  crenated  as  to  make  the  suture, 
both  externally  and  internally,  toothed :  in  these  two  species, 
the  radii  are  ribbed  in  transverse  lines  parallel  to  the  basis, 
each  rib  corresponding  with  one  of  the  projecting  and  in- 
terlocking teeth  on  the  sutures.  In  C.  intertextus,  and 
much  less  plainly  in  most  specimens  of  C.  acabrosus  (PI.  1 9, 
fig.  1  a,  2  a),  we  have  a  structure  in  appearance  very  different, 
for  the  radii  here  consist  of  several  very  oblique  plates,  (t.  e. 
nearly  parallel  to  the  parietes)  on  both  sides  of  the  sutures, 
which  are  interfolded  or  locked  together:  I  believe  that  this 
structiu*e  is  a  mere  modification  of  that  in  C.  dentatus  and 
Henibeliy  the  transverse  ridges  on  the  radii  of  those  species 
being  here  developed  into  oblique  plates.  We  shall  hereafter 
meet  with  a  similar  structure  in  the  genus  Verruca ;  to  which 
genus,  until  meeting  with  these  two  species  of  Chthamalus, 
I  had  thought  that  the  interfolding  sutures  had  been  confined. 
The  alse  have  their  edges  generally  finely  crenated :  during 
diametric  growth  (when  such  takes  place),  they  are  rarely 
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added  to  alwve  lite  level  of  llic  optircuUr  ntcmhnuic, 
liciic«  their  Biinitnits  are  i)l>liquc ;  in  C.  int^lejltui,  howe^d 
the  iJa:  nre  lalernllv  added  to  above  the  oiieiridar  nic^ 
hrniic,  and  iheir  rcei|)ieiil  furrows  iirc  likcwiw  odditl  to.  | 
which  fact  I  have  seen  no  other  distinct  iustance  in  k~~ 
gcnuH ;  hence  on  botli  sides  of  tlie  buIur-m,  in  the  slicalb 
this  species,  the  lines  of  growth  arc  nptnrned.  In  ■ 
much  itiKintegruled  s[x>cimens,  both  of  C,  sMIaluM  (vif, 
deprrgsiu)  and  of  C.  (intenvafun,  the  raiiii  have  been  corroded 
away,  and  the  diametric  growth  is  rfleeted  tu-luBivclj  Iff 
the  growth  of  the  alae,  which  nre  moreover  innch  cipiNnl. 
and  rendered  consiiienous.  The  sheath  dcwcendji  n  aiocfe- 
rate  distance  down  the  shell.  When  a  shell  is  bulled  m 
[Wtush,  the  sutures  (excepting  when  abnonually  calcified 
together,  as  very  often  hap{)ens  with  Rome  »|)rcie«)  rIw 
fall  apart,  showinglhat  the  union  is  si  uiplyliyanimaliMdmar 

Batin. — The  basis  is  always  membr»nou»  i  but  wt  I 
seen,  in  C.  tntertrxtuit,  that  the  walls  form  n  flat  ledjte  i 
round  the  base,  and  tliat  in  o/</ specimens  of  C.  Urmbtii,  t' 
grow  Ko  far  iiiwards  and  1>econic  so  completely  nmflurut,  t 
they  mtglit  most  easily  be  mistaken  for  a  true  ealeareout  t 
I  may  luld,  that  in  one  elongated  8|)eeinicn  of  C.  uMi 
from  La  Plata,  the  walU  had  likewise  grown  rectangularly 
wards,  forming  a  flat  base,  and  had  then  turned  upwards 
the  middle,  forming  a  mediid  crest,   with  the  edge*  i 
ijuitt:  calcified    together.      The   true   basal    mcmbram)  '. 
very  obscurely  divided  into  concentric  slips.     I  oltti 
in  several  species,  nttiu-hed  lo  the  lower  surface,  an  < 
ocsBivcly   fine    network,    (juadrangular   or    bexBgoiial 
yellow  vcswls,  which  seemed  insensibly  lo  pan  into  I 
sheets,  duct,  and  globuten  of  cement,  by  whidi  tbe  r~ 
Itranoits  basis  adheres  to  the  siipi>or1ing  surface.     I  u 
C.  oHirtiMaiKS,  numerous  irregular,  bifurcating,  and  inoi 
hiting  rcmcnt-ditrts,  of  unetpial  diameter,  olten 
each  other,  and  sending  oti'  bnuiehcs  ending  in  points: 
older  ducts,  instead  of  being  solidly  tilled  up  with  ocniei 
were  only  divided   by  septa.     I  did  not  sitceccd,  in  i 
species,  in  disrovering  the  cement-glnnds. 

AfoK/i. — The  la&rum  is  sligliUy  buIUtr,  with  the  r 
portion  depressed,  but  not  forming  a  notch  ,  in  some  s 
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it  is  hairy,  and  in  sonne  pectinated  with  short  spines.  The 
palpi  are  of  moderate  size.  The  mandibles  have  from  three 
to  five  main  teeth,  the  number  sometimes  varying  even  in 
the  same  species :  the  lower  teeth  are  either  plainly  double 
laterally,  or  very  obscurely  double,  or  to  all  appearance  quite 
single :  a  rather  large  lower  portion  of  the  mandible  is  finely 
pectinated.  The  maxillae  are  always  notched  under  the  two 
or  three  large  upper  spines:  the  notch  bears  some  fine 
spines :  beneath  the  notch  there  are  some  large  spines,  and 
at  the  inferior  angle  some  smaller  ones. 

Cirri. — The  first  and  second  pairs  are  always  very  short 
compared  with  the  four  posterior  pairs.  The  rami  of  the 
first  pair  are  slightly  unequal.  The  third  pair,  in  length 
and  arrangement  of  the  spines,  very  closely  resembles  the 
three  posterior  pairs ;  in  C,  intertextus,  however,  the  few 
basal  segments,  chiefly  on  the  anterior  ramus,  are  thickly 
clothed  with  bristles,  like  the  segments  of  the  second  cirrus. 
In  C,  antennatus  (PL  29,  fig.  2),  the  anterior  ramus  of 
this  same  third  pair  is  usually  (one  single  specimen  being 
excepted)  much  elongated,  having  at  least  twice  as  many 
segments  as  the  posterior  ramus,  but  the  number  is  vari- 
able; and  these  segments,  either  all,  or  only  the  upper 
ones,  instead  of  having  their  spines  regularly  arranged  in 
pairs,  in  a  double  row,  are  surmounted  each  by  a  circle  of 
spines:  I  suspect  that  these  elongated  rami  of  the  third 
cirrus  act  as  antennae.  It  can  hardly  be  an  accidental  coin- 
cidence, that  certain  genera,  as  Lysmata  and  Pandalus^ 
amongst  the  Macrourous  Crustaceans,  have  the  same  leg 
(homologically  the  second  thoracic  limb)  elongated  and 
antenniformed.  Certain  varieties  of  C.  stellatu^  and  cirratus, 
also,  have  the  anterior  ramus  of  this  same  third  cirrus  con- 
siderably elongated.  We  are  thus  reminded  of  the  remark- 
able variability  in  the  numbers  of  the  segments,  and  in  the 
arrangement  of  their  spines,  in  the  cirri  of  TetracHta  porosa ; 
in  that  species,  however,  it  was  chiefly  the  terminal  seg- 
ments of  the  posterior  ramus  of  the  third  cirrus  which  were 
80  highly  variable.  The  three  posterior  pairs  of  cini  in 
Chthamalus  support  from  three  to  five  pairs  of  main  spines 
on  each  segment,  the  number  often  varying  in  the  same 
species,   with   some    minute   intermediate    bristles.      The 


dorsfil  surfnccs  of  the«c  Aefcmcnts,  in  some  of  the  < 
are  B(;rratod  in  an  upwnrd  direction. 

Body,  ^'c. — The  body  docs  n«l  present  anv  pnrtie  _ 
chnntctcr:  in  C.  acahro»u»  there  ii  n  slight  ri<{gc  mnnU 
from  the  base  of  the  first  cirrus  towarda  the  addiic' 
sciiloriiin  muscle :  this  ridge  is  clothed  with  a  tev  1 
there  are  alsu  some  hain*  at  the  carinal  end  (if  the  wck. 
C.  dentiitiai,  also,  (here  ore  hutrs  on  the  outer  tunic  of  ti 
prosoma.  In  two  species  which  I  o|)ened,  th<Tc  wnre  BB  ' 
ca:ca  to  tlic  stomach.  The  ova  vary  in  tenf^h  fros 
"loe'tli  of  <">  >ii(^I'  >»  length;  they  are  naclced  in  turo  UidcIIk 
lying  on  each  side  of  the  animal's  body.  Tlie  larvB  jtut 
escaped  out  of  the  egg,  in  C.  stellatut.  ncahrona  uid  de»- 
(filmt,  had  a  lat^  probosciformed  month. 

Branrhiip. — These  present  a  very  singular  amount 
diiroren(--e  within  the  limits  of  the  smnc  ^niis. 
C  sM/afaii  and  aatennatwt  wr  have  a  simple  fillet.  tajMTi 
a  little,  barely  phcated,  and  about  half,  or  more  than  h. 
as  long  as  the  sack  ;  in  C  urabroms  the  braiiciiiir  are  eutin 
aljorled,  or  arc  |)erhap8  rc[)rc»CHtcd  by  the  slight  hairy  r  * 
at  the  carinal  end  of  the  sack :  in  C.  i/'Mttati»,  on  tlie  < 
hand,  each  bninchia  consists  of  two  large  fulds, 
plicated,  almost  covering  the  whole  side  oftliv  Hack,  bo  th 
here  the  braiK-hiie  are  ticveloped  to  an  unusual  de^ 
more  than  in  Halanus,  and  as  in  Coronula  and  its  allie*:  1 
the  same  manner  as  in  tliese  latter  genera,  tbe  oul«r  foldl 
considerably  lai^r  thau  the  inner  fold.  ' 

Jfimlirg. — ('.  iMtfrhxitm  is  the  most  distinct  speciea 
of  the  genus,  as  shown  by  the  peculiar  radii  and  ahr.  by 
tbe  scuta  and  tcrga  licins  ralrified  together,  by  the  chanicter 
of  the  third  pair  of  eirri,  and  by  the  Jntlecle^l  panetea 
forming  a  ledge  round  the  mcnibranons  basis;  but  in  thi* 
latter  respect  V.  iHterteftM  resembles  C.  llrmMi.  C.  f/ewMi, 
in  its  serrated  radii,  in  closelr  related  to  C.  dattatnt ;  mA 
this  latter  it|>ecies  differs  in  tlte  Rtntdure  of  ita  mdii  only 
in  degree  from  certain  varieties  of  C  »trUataM.  Lastly, 
C.  iiilrrtrrtM,  in  its  peculiar  radii,  cloedy  resembles  C, 
Bothromit,  and  this  Utter  species  does  not  dilTcr  much  from 
Ibo  irilter  specie-s.  Hence  the  genus  Chlbauialua  bu  H 
chiiniK  to  lie  sulHlirided  into  smaller  genera. 
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Range, — ^The  species  are  found  all  round  the  world,  from 
(as  far  as  I  have  seen)  54® — 55®  north,  to  Cape  Horn,  in 
55° — 56®  south.  All  the  species,  of  the  habits  of  which  I 
know  anything,  are  littoral ;  and  in  many  parts  of  the  world 
are  excessively  numerous,  quite  covering  large  spaces  of  the 
coast-rocks,  and  often  coating  the  coast-shells.  Chthamalus 
dentatus  is  littoral,  like  the  other  species;  but  it  often  lives 
attached  on  Balanus  tinti7inabulum  and  amphitrite,  on 
the  bottoms  of  ships  amving  in  British  ports  from  the 
west  coast  of  Africa.  I  do  not  know  of  any  instance  of 
more  than  two  species  occurring  in  the  same  region.  Some 
of  the  species  have  large  ranges :  C.  scabrosus  extends  from 
the  Falkland  Islands  and  Tierra  del  Fuego  to  Peru;  and 
C,  stellatm  has  an  enormous  extension  over  almost  the 
whole  world,  excepting  the  west  coast  of  South  America  and 
Australia.  I  do  not  believe  any  species  of  the  genus,  owiuj 
probably  to  their  littoral  habits,  have  hitherto  been  foun( 
fossil. 


1.  Chthamalus  stellatus.     PI.  18,  fig.  \a — \h, 

Lepas  stellata.    Poli.    Testacea  Utriusque  Sioiliae  (1795),  Tab.  6, 

fig.  18—20. 
—    DEPiESSA  (fwr.)    lb..  Tab.  5,  fig.  12 — 16. 
Chthamalus  stellatus.    Banzamu    Memoire  di  Storia  Natunle 

(1820),  Tab.  3,  fig.  21--24. 

—  glabeb  {var.)    Bansani,    lb. 

—  STELLATUS.      PhUippt    (!)      Enumeratio    Mollusc. 

Siciliie. 
Lepas  punctatus.    Montagu  (!)    Testacea  Britannica  (1803). 

Shell  white  or  gray,  generally  much  corroded  and  punc- 
tured; radii  {when  present)  narrow,  with  their  sutural 
edges  most  finely  crenated :  tergum  with  the  crests  for  the 
depressor  muscle  depending  barely  beneath  the  based,  margin. 


Far.  (a,  commanis)  fig.  1  a,  1/:  Shell  conical  depressed,  upper  part 
corroded^  walls  folded,  sutures  moderately  plain  or  obliterated;  radii 
not  developed ;  orifice  broadly  oval. 
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Far.  (()  :  Shell  iltmgattd,  tub-cyl'mdrieal t  MtitrM  oUiUrtlmti  ^ 
faf»  tuveh  forrvdrH !  orijiee  aimott  eirrular. 

far.  (f,  ronimiinii)  fig.  I  c.  \t,  \h:  Skrll  nmiatl,  foLUJ,  «^ 
/ohm  rovrrtd  by  membmne ;  railU  iterthpfd,  nmrram ;  vfiftf  *"^ 
hexagonal,  toot  Aft/. 

far.  id,  fragilia)  fig.  1  <f :  Sfiell  eoitiral.  twumtk,  tkim  t  ffTfi^l 
ratily  teparablr,  palr-eolovrrd ,-  radii  dnelaped,  narrtm  t  mr^it*  tmft, 
taolhrd,  *u/i-hrjcag<mal. 

far.  (e.  ili-prr«iiii )  fig.  1  6.  1  jf,  1  A  :  ShrtI  mvek  A-frMt^J,  mr/km 
nnirh  rorrodeil,  tmootli!  alif  larpe/i/  erpot^,  markfdlnfliuMoff^i^hi 
radii  not  pretent .-  parieleion  tAe  under  side  often  niff»rttd  ig  pMmtt 
orijiet  tui-Aeragonal. 

//»£  — Soalhrrn  iliimi  ofEn^Unil,  Irelud.  ttle  at  Haa,  UedUMnoatt, 
Miilcint.  Cjync  ifc  Vetde  IiUdiU,  Saulboni  Ouilttl  SWnlCkulwlen).  W«l 
Iniliea.  Rraiil  (Bihia),  \Ua  PUU  (Ourilti  bUiulf.  Hcil  8m,  FkdqifM*  AM^ 
fcitffi,  CuMt  of  Cliiim.  Oulf  of  Corw.  On<gon  or  Nortbem  O"'" 


Tliis  species  is  very  widely  iliKtrihtitcd  (tnd  v%tx 
ooniiuon.  Oo  tlie  const-rocks  of  tlie  Boiillicrn  siHms  i 
England  it  is,  in  piirts,  ovcti  iiion:  uiiiiierous  thttli  i 
Balanus  balatioides,  with  whicli  it  often  grows 
As  already  stated,  it  is  often  cunfouiidcd  in  British  c 
tions  with  this  s[)ccies  of  Itnlanus,  under  the  tuima  t 
Balaam  pmctatas;  that  Moiitngti  had  this  (^hthitmalus  i 
view,  when  describing  his  Lrpim  punHatu»,  is  cvrtain, 
his  original  Hpcnioni  in  the  Driti^h  Muwiim,  Ijut  wlictk 
this  waa  the  cnse  with  hin  (iredecessor,  Pultenev,  in  l' 
Dorset  Catalogue,  1  do  not  feel  »<»  sure.  Chtkt. 
tteUalus  varies,  as  we  shall  imiuedintely  see,  cxlruroeljr  jl 
appearance.  Sonic  of  the  Varirties,  as  var.  deprruHt^  whia 
in  external  aspect  ore  especially  distinct,  I  have  no  dooH 
ore  rtnlly  varieties,  tmt  wbctlicr  this  is  the  cbm^  with  i 
of  the  forms  from  the  more  distant  localities,  is  a  litUc  mat 
doubtful;  but  I  beg  that  it  may  be  oliserved,  that  1  han 
in  the  case  of  every  one  of  ihe  varieties,  and  of  oil  i" 
speeiniens  from  ilistant  lixralitics,  cleaned  with  potub  I 
most  carefully  examined  the  disarticulated  valves,  and  like- 
wise dissected  the  included  ammal's  body. 

Gra^al  Apptaranet. — Srituli  t^tatara*  arc  unallf  eanical.  aaid 
ha«r  thrir  valla  folded,  eorrodrd  in  thrir  nppn  part*,  witb  iba  tmiai 
not  (JrTfloped,  and  ihv  autnTM  inon  or  leaa  oUiiaratrd :  in  this  MMa 
ibe  oriftc*  of  ibr  abctl  ia  vniirr,  and  ttrrj  broadljr  <mU  i  I  ban  aaw 
aperimena  in  tbi*  condition  from   Madrtra,  Branl,  aail  tbt  OwU  «f 
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Corea.  The  shells  when  crowded,  are  rendered  cylindrical,  and 
more  or  less  elongated,  with  the  sutures  as  viewed  externally  quite 
obliterated ;  the  surface  rugged  and  much  disintegrated ;  and  the  orifice 
nearly  circular:  in  this  extreme  condition  I  have  seen  specimens  from 
England,  from  near  Genoa,  and  from  the  mouth  of  the  Plata:  the 
specimens  from  these  last  two  localities  were  of  remarkable  size,  being 
half  an  inch  in  diameter,  and  rather  more  than  half  an  inch  in  height. 
Again,  other  British  specimens  (fig.  Ic),  though  not  nearly  so  common,  are 
rather  steeply  conical,  and  have  not  only  their  sutures  distinct,  but  narrow 
radii  are  plainly  developed  on  apparently  both  sides  of  the  sutures;  in  this 
case  the  orifice  is  slightly  toothed,  and  is  rather  elongated :  I  have  seen 
specimens  in  this  condition,  but  with  their  walls  rather  more  deeply 
folded,  from  the  Cape  de  Verde  and  Philippine  Archipelago.  Other 
specimens,  from  some  unknown  tropical  sea,  differed  only  in  the  walls 
being  but  slightly  folded,  and  being  so  perfectly  preserved  as  to  be 
externally  covered  with  membrane :  this  latter  circumstance  gave  the 
specimens  a  peculiar  appearance.  In  this  condition  were  some  speci* 
mens  (fig.  1  el)  attached  to  oysters  sent  to  me  by  Professor  Agassiz,  from 
Cbarlestown ;  and  which  differed  from  all  the  others  that  1  have  seen,  in 
the  thinness  and  smoothness  of  their  compartments,  and  in  the  facility 
with  which  the  compartments  separated  from  each  other  and  from  the  sur- 
face of  attachment :  hence  I  have  called  this  form,  which,  until  finding 
more  important  differences,  I  must  rank  as  a  variety,  fragilU :  it  has 
stronger  claims  than  the  other  varieties  to  be  specifically  separated ; 
but  I  suspect  that  it  has  been  exposed  to  some  peculiar  modifying 
conditions. 

Lastly,  we  have  the  variety  (fig.  1  6)  excellently  figured  and  described 
by  Poli,  under  the  name  of  L.  depressa :  this  is  much  depressed,  with  the 
walls  thin,  not  folded,  with  the  surface  much  corroded,  with  the  sutures 
very  distinct,  with  the  radii  not  at  all  or  barely  developed,  but  with 
the  ale  largely  developed,  and  marked  with  lines  of  grawth,  resulting 
Arom  the  diametric  growth  of  the  shell :  the  orifice  is  hexagonal,  but 
broadest  towards  the  carinal  end  :  most  of  the  specimens,  but  not  ail, 
hare  on  the  under  sides  of  their  compartments  rugged  pillars  depend- 
ing from  beneath  the  alee,  for  the  purpose,  apparently,  of  supporting 
the  much  depressed  shell.  This  much  depressed  variety  attains  a 
larger  basal  diameter  (but  not  a  greater  bulk  or  internal  capacity) 
than  any  other  variety,  namely,  sometimes  three  quarters  of  an  inch. 
The  great  peculiarities  of  this  variety  result,  apparently,  from  its  much 
depressed  form,  deeply  corroded  not  folded  walls,  and  considerable 
diametric  growth ;  from  the  latter  cause  the  alse  are  largely  developed ; 
at  I  can  find  neither  internally  nor  externally  any  fixed  diagnostic 
character  I  have  not  hesitated  to  rank  this  form  as  a  variety.  Poli 
found  his  specimens  mingled  with  the  ordinary  C.  stellatus,  on  the 
shores  of  Sicily ;  and  1  collected  at  St.  Jago,  in  the  Cape  de  Verde 
Archipelago,  some  specimens  nearly  as  well  characterised,  also  associated 
with  me  common  variety. 

The  shell  itself  is  dirty-white  or  gray,  or  brown :  in  some  varieties, 
however,  the  white  is  nearly  pure :  internally  the  parietes  are  generally 
tinted  dall  purple.    The  corium  of  the  sack  is  dark  greenish-black. 


witU  m  white  edge  to  the  lips  lioiiiK  the  >i»ettim  bHwiM  iW  • 


/  Shell  a 


I  Ratlii,  4rc.— Thvanderri^  of  tb*p 


Simeture  oj 
cither  quilt  sniooth,  _ 

liiim:  fir  maniiltiitrd  1  orirrcg'ilitrly -iiKJclrtl  with  lu(f>  ptm^  '  1  haw 
alrradT  dlii(l«d  lo  ihe  pillnr*,  drpoiifing  from  (Iw  ■■«*  aMw  aflfc* 
aln  ill  Eno«t  ipecimrn*  of  rar.  drptriunui :  tliPK'  |ulUn  IMmI  (a  IW» 
ri(l(;e»,  p>rnllol  to  Uie  iiiilr*  of  Hie  rnnipartmcnt,  Uk»  IboMt  ve  ahtf 
preicntty  »ro  in  rcrtBin  >]irciroen>  nf  C.  tealirartu.  Tbe  r»>lu  mn  •ay 
narrow,  wlien  licit  dcvrlnpcd  ;  llirir  cdgea,  whm  dMrttcill*t«d.  tarn  bi 
•e<*n,  whi-n  eimmineii  (ly  a  alruiig  leat,  to  be  finetv  cmtmlc^  n* 
fdgo  (if  llic  nl»  are  lilcewiie  tery  tiiielj  creualrd. 

iSrtcff]. — The  ouiliue  of  theu-  valrei  varie*  coandembljr  tn  iiiiLiwii 
taken  iiut  of  ilieumejcruiip:  we  have  ritber  ■  ocarly  mniUlcnu  tnugb 
(fig.  1/) or  llie  tf  npd  iiiar^ii ( I  r)ia  miieb  ihorter  lliau  tlw MlwT MMfpMt. 
Tlien;  ia  tdwnyi  a  deep  depraaioo  for  the  addui-ior  iuumIp.  and  •  aaal 
pit  of  very  onrUMe  deptb  for  (be  lateral  drpreMdr,  But  the  tf^ 
ronr^io  uffere  tfat  ^renteal  rariflbdily  ;  here  vc  an  a  twrf  |inwii»iMl 
artieular  nd<^  or  fold,  tiaving  either  a  •traifcbt  rditr  iir  a  MBicIa  ar 
dauMu  prninir>i>ne<-  {dg,  I  c— I  A).  In  apeeimen*  lu  ibe  him>  mvp  «t 
And  roiKideralilc  rarittiion  in  tlinie  point* ;  lint  tbr  nionniit  9tiiMenmt 
it  lotni'limc-K  an  srvnt,  that  I  lonj;  lieiitatrd  vhrlbef  lu  rank  mi  rf 
ibc  Tsrietiea  aa  apcciei.     Ilic  Triya,  lilicwiw,  tary  gnailj  n  alap* 


and  vidib : 


■oRic  of  the  communot  tariclits  (anj 
tcry  narrov,  willt  tlic  under  turricc  nbanuflled  or 


the  Tul 

iu  other  Tani'liea  the  valve  i*  niiidi  broader  and  flaller. 
but  Bltf;li(lf  ilcteloprd.     The  creati  for  th«  deprraaor 
iletecod  bmeath  the  haiat  margin  of  the  vaWt.     TWartii 
■onie  varieii**  (aa  in  apecinieni  from  Madeira  and  lite 
Inlanda).  ia  extrrnicl  v  proniineiil  and  itraighl  OX)-  ■(>  otl»n^ 
prominent  and  deeply  •inu(>ui(  I  A).   Thia  great  tariabilityi 
matgina  of  tbe  iciitum  and  tcrgum  aevina  In  he  maint* 
TiHion  to  whieh  tbcie  Titltes  have  been  lubjirctiMl,  and  tli< 
rooililied  RTovib;  in  aimie  ipecimena  the  articular  nd^  ot  ibc 
and  iu  □ilicti  that  of  tlie  tCTKUni,  baa  been  lar^ly  deteJopcd,  !■ 
c«*e  tlietr  mutual  oatline*  beiiiK  K'^<"')'  airecteii. 

Brantkut. — Tliese  are   narrow,   hanlly   at  all   plwaled. 
lang  aboni  half  aa  long  aa  th         '        * 
iMa  orpit  ended  niber  noc*  ■ 
•perimnw. 

Momlk. — The  enot  of  tbe  labniDi  la  Beually  Xiatrj.  but  la  ■  epean 
IVdb  Bafaia  (Bnuil)  there  were  ionic  Trr^  fine  teeth.  Tbe  uupi  n  _ 
eomewhat  in  ahape,  and  aoraetiinra  hare  ft  raw  of  briatle*  Me«m  Umw 
baaai  exterior  marina.  The  mandible'  luuallir  bare  fonr  inaui  l*«|b^ 
tbe  lo«e>t  one  being  conllnrnt  with  the  inferior  peefinMol  att^ :  hi 
Mr,  drfrtmti*,  in  the  tame  iiididdnal,  there  were  only  ihne  toWh  oa 
one  ai'U  of  ibe  mautli  and  Are  »n  the  other  :  tbe  lover  niain  leecli  ait 
laUrally  doubU.  but  generally  one  lootb  of  each  pair  la  ao  anull  wmI 
obamre  u  to  be  perreived  with  diflicoUy.  In  the  naitlha,  there  an 
MMM  Urge  eiiuuB  ahoie  tbe  twleb,  and  in  the  tiolcb  eonae  isc  oant 


bang  aboni  half  aa  long  aa  the  aaek.     In  «  ipecUBcn  from  La  PUl^ 
I  abnipilj  in  a  pout  than  it  did  ia  odts 

uually  btiry.  but  in  ■  apedsM* 
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in  var,  depresnu,  and  in  a  cylindrical  var,  from  La  Plata,  there  was 
quite  a  tuft  of  small  spines  above  the  notch. 

Cirri. — The  outer  surface  of  the  pedicel  of  the  second  cirrus  bears 
a  tuft  of  long,  fine,  plumose  hairs :  the  terminal  segments  of  the  rami 
of  this  cirrus  sometimes  (as  in  the  La  Plata  specimens)  support  a  clump 
of  coarsely  pectinated  spines.  In  specimens  having  six  segments  in 
the  shorter  ramus  of  the  second  cirrus,  the  shorter  ramus  of  the  third 
cirrus  had  fifteen  segments.  The  two  rami  of  the  third  cirrus  are  usually 
equal  in  length  and  in  the  number  of  their  segments ;  but  in  the  BraziliAn 
specimen  there  were  fifteen  segments  in  the  posterior,  and  twenty-six 
in  the  anterior  ramus ;  in  another  specimen,  fixed  on  a  tropical  Pema» 
there  were  in  the  two  rami  of  this  third  cirrus  eighteen  and  twenty- 
four  segments.  In  the  three  posterior  pairs  of  cirri  each  segment 
carries  either  four  or  five  pairs  of  main  spines :  the  segments  vary  a 
little  in  the  degree  to  which  they  are  elongated,  being  most  elongated 
in  the  var.  from  La  Plata,  with  an  elongated  shell. 

Varieties. — It  will  have  been  observed,  that  the  shell,  in  the  speci- 
mens from  several  distant  quarters  of  the  world  over  which  this  species, 
as  I  believe,  ranges,  differs  considerably  in  external  aspect :  so  do  the 
opercular  valves ;  and  so  do  the  parts  of  the  mouth  and  cirri :  but  I 
cannot  make  out  that  these  difierences  are  coordinated.  Thus,  var. 
depreuM,  which  is  so  entirely  difierent  from  the  others  in  appearance, 
differs  only  internally  in  the  presence  of  a  tuft  of  fine  spines  above  the 
notch  of  the  mazilise;  and  this  character  is  found  in  the  La  Plata 
variety,  which,  as  far  as  the  shell  and  opercular  valves  are  concerned, 
is  at  the  other  end  of  the  scale  of  variation.  Again,  var,  fragility  from 
Charlestown,  presents,  in  the  animal's  body,  hardly  any  difierence.  The 
Brazilian  specimens,  which  in  the  shell  and  operculum  offer  only  quite 
common  characters,  have  the  remarkable  peculiarity  of  a  considerable 
difference  in  the  length  and  number  of  the  segments  in  the  rami  of 
the  third  cirrus ;  they,  also,  have  the  segments  of  the  sixth  cirrus  con- 
siderably elongated,  and  the  labrum  finely  toothed.  Of  these  pecu- 
liarities one  alone,  namely,  the  inequality  in  the  rami  of  the  third  cirrus, 
but  in  a  lesser  degree,  is  common  to  the  specimens  adhering  to  the 
tropical  Perna,  which  had  a  shell  very  unlike  the  Brazilian  variety,  but 
which,  on  the  other  hand,  differed  scarcely  in  a  single  character  from 
some  other  specimens  from  an  unknown  tropical  sea,  in  which  the 
rami  of  the  third  cirrus  were  quite  equal.  The  La  Plata  specimens 
differ  most  in  internal  characters,  viz.,  in  the  tuft  of  fine  spines  above 
the  notch  of  the  maxillae,  in  the  coarsely  pectinated  spines  on  the  tips 
of  the  second  pair  of  cirri,  in  having  the  segments  of  the  sixth  cirrus 
much  elongated,  and  in  the  apex  of  the  branchiae  being  abruptly 
pointed ;  yet  in  the  shell  and  operculum  they  were  identical  with  cer- 
tain Mediterranean  varieties.  From  these  several  facts,  I  must  believe 
that  all  the  widely  distributed  forms  here  grouped  together,  do  really 
belong  to  the  same  species. 


2.    ChTHAMAI.US  ANTENNATCS.       PJ.    IS,  6g 

Shell  conical,  generfdlg  smooth  -■  tchrn  not  i*^g  O 
of  a  pale  dirty  fesh-colour :  sufurea  alirafi  ditttMeit 
when  prrsent,  with  their  sutured  edges  quite  amootk. 

IM.—^tw  South  Wiln,  (Morelciii  Ebj.  Sr  S.i  S^ibaj  j  TmlbU  BmV 
Vui  DJrmcn'i  Land  (Ilnliarl  Town).  Allwhal  to  liutnl  IM^  mk  Mbi 
Hiu-  Bnt.,  Cuinituc.  Darwin. 

OfiuTal  Appearance  and  SinteUre  of  SMI. — SbcU  raakal.  wkw 
Bniooth:  wlien  not  much  corrndrd,  of  ■  pale  dinjr  Atvli-ealonr  f  oAm 
covrrvd  by  mrmbninei  Konictimc*  dci-pt;  ciirrodrd,  ritmarly  ngg^ 
Bad  (lieu  iif  n  lirown  colour;  in  tliw  oiinililinn  doI  tnnch  pdnctanrf, 
u  i^nrrally  u  tlic  cmw  with  C.  itellatun,  SuTiirr*  altntint  >l««p  qoUt 
diMinct ;  r'nrcty  thr  tbrll  bt-comoi  cyliailrical  with  tlic  ■utnm  nlilHB> 
rklrd.  Uriticp  modcrmtcly  tluuicitcd,  luli-brxkguiiBl.  fUdn  mhir 
naiTDw,  but  iinl  to  iinrrow  ti  in  C.  tlrtlalut.  ■moolk,  wtlll  llieir  9\fy^ 
margiui  very  ub1i<|ilr  :  wbcniliMrtii-uUtrd  thi-ir  tdxr^air  ijiiilcuttw 
The  rdge*  of  the  ■!>;  ■»  Minic-linieft  crFuated,  tna  toairtinM*  doi 
btin^  unly  marked  by  line*  of  growth  ;  thry  are  often  raibcr 
The  |iBii«lM  are  uiually  rather  thick,  with  their  iatemal 
■miKith,  and  noi  main  ilia  led,  aa  ia  bo  orteu  the  caac  with  C.  »li 
The  largest  ajM-cimrna  which  I  hart  »eeu,  were  (i  of  an  iadi  in  hoMl 
diameter. 

O/iermlar  Falret. — Thcie  are  bardiv  iliitiDgDiabable  fVoa  iham  if 
C.  tleHalut.  The  ouly  very  alight  diOereiice  which  I  csii  point  mi  •% 
that  the  errata  for  the  tergal  depremore*  are  Iraa  aprvad  out,  and  dapasd 
raiher  more  iKoealh  the  baaal  margin  of  the  TBlve;  and  laatlj,  ibatlW 
aiirfai-e  uf  Ibe  tei^oTii,  Junl  abiiTc  theac  errata,  ia  rnihrr  pniniacitl. 

iVrAncAiiv.'  ibt-ar  are  oblong;  taper  but  liitle,  aai)  hate  a  brad 
roiiii>led  end:  they  are  acarcclj  plicaicd. 

Moilh. — Tbr  rreal  uf  Uhrum  i*  hairy:  tbc  palpi  are  aqnare,  am! 
hair  nu  briailes  aUiug  tbrir  basaJ  rxtrnor  margina,  but  loag  ooca  ■■ 
tbcir  truncated  roda.  The  mauiIibW  liare  three  or  fuur  main  IrrUi  ■•■ 
parrntly  liuiile  :  ibeinferior  eoaracly  prclinated  purtiuu  ■■  ihurt.  Tw 
luaiill«  are  deeply  iiotchrd. 

Cirri. — The  lint  and  aecoud  iMir*.  and  portiona  uf  the  third, 
darker  coloured  than  the  three  piwtcrior  paira.  The  rami  in  bol 
the  lirat  two  paira  are  atightJ;  iinei^ual  in  length.  The  third  exm 
mucli  longer  than  the  accooa :  in  a  apreimen  in  which  tltere  werv 
aq^enta  tn  lb*  ahoricr  nunua  of  the  firat  and  aecood  paira,  tbeiv 
twenty  argmeDla  in  thtpoaterioraiid  ahoriemmiiaof  the  tkird  cirraai 
■nd  ID  thia  aatne  individual  there  were  no  Itaa  ibao  forty-niiM  aeftneau 
in  the  anterior  ramua.  Id  another  ipedmrn  { V\.  29,  fig.  i)  like  nnnbar 
uf  aegmenu  ia  the  two  rami  of  Ihp  third  rirrua,  vaa  20  and  -I  I :  ta 
another,  the  numbera  werr  lis  and  S9  ;  ia  aereral  other 
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nambert  varied  in  about  tbese  proportions ;  but  in  one  single  specimen 
tbe  numbers  were  equal.  Not  only  did  tbe  number  of  segments  tbus 
vary  in  the  two  rami,  but  likewise  the  arrangement  of  the  spines  on 
the  segments  in  the  anterior  and  longer  ramus ;  in  some  specimens  the 
spines  on  all  the  segments  were  arranged  in  a  single  circle,  and  then 
the  organ  had  a  specially  antenniformed  appearance:  in  other  speci- 
mens, some  of  the  lower  segments  (in  one  case  thirteen  in  number)  had 
the  spines  placed  in  regular  pairs  precisely  as  on  the  posterior  ramus, 
and  as  on  the  three  posterior  pairs  of  cirri.  Under  the  genus  I  hafe 
pointed  out  the  resemblance  between  this  structure  and  that  occurring 
m  certain  Macrourous  Crustaceans.  The  pedicel  of  the  third  cirrus 
had  its  spines  more  crowded  and  irregular  than  on  the  three  posterior 
pairs  of  cirri.  The  segments  in  the  latter  vary  in  bearing  either  three 
or  four  pairs  of  main  spines.  The  whole  dorsal  surfaces  of  the  lower 
segments  of  the  several  posterior  cirri  are  serrated  in  an  upward 
direction  by  short  spines,  but  to  a  variable  degree. 


3.   ClITHAMALUS  CIRRATU8.       PI.  18,  fig.  4  a,  A  5. 

Shell  white  or  gray :  sheath  and  opercular  valves  generally 
clothed  by  fimbriated  membrane :  tergum,  with  its  basi-carinal 
angle  depending  and  pointed. 

Hab. — Peru,  Chile,  Cliiloe,  Northern  Chonos  Islands.  Attached  to  littoral 
rocks,  and  sometimes  to  littoral  shells,  often  mingled  with  Chthamalus  teabrotus ; 
Mus.  Brit.,  Cuming,  Darwin. 

General  Appearance  and  Structure  of  Shell. — Shell  dirty  white  or 
gray :  sometimes  tinted  pale  purple  within :  irregularly  conical,  or  much 
depressed,  or  cylindricid  and  much  elongated.  Generally  much  cor- 
roded, sometimes  well  preserved  and  covered  by  membrane.  Orifice 
rather  large,  of  variable  shape.  Sutures  often  quite  obliterated. 
Radii  when  deyeloped  narrow,  with  their  sutural  edges,  as  well  as  those 
of  the  ale,  generally  yery  finely  crenated,  but  to  a  variable  degree. 
The  membrane  lining  the  sheath  and  covering  the  opercular  valves,  is 
remarkable  from  each  zone  being  fimbriated ;  for  this  expression  is  more 
correct  than  to  say  that  the  membrane  bears  a  row  of  spines,  though 
the  fimbriae  do  approach  in  character  to  spines ;  sometimes,  though 
rarely,  the  fimbrie  are  branched.  The  largest  specimens  which  I  have 
seen  (from  Coquimbo  and  Valparaiso)  were  half  an  inch  in  basal  diar 
meter,  and  some  of  these  were  so  much  elongated  as  to  be  one  inch  in 
height. 

Scuta. — The  scuta  are  rather  narrow :  they  have  a  somewhat  pecu- 
liar appearance,  from  the  articular  furrow  being  wide,  and  from  tbe 
articular  ridge  projecting  with  a  uniform  curvature :  the  pit  for  the 
lateral  depressor  muscle  has  some  minute  crests,  of  which  I  have  aeer 
traces  in  the  foregoing  species.     The  Terffa  vary  somewhat  in  shapi 


lliey  U>ve  the  bMi-carinkl  auelc  of  tlip  *>!*».  wb«n  4 
fur  lUv  (lepreMori'B  art  ])laced,  poiDlnl  Mid  dcpn  * 
of  tlie  Tftlve  abo(«  tlieM  cre»ta  i»  prominrni.     Alt 
vhItc*  bnie  a  aufflciciitljr  dictiiict  cliarartrr  W  I 
muHi  dilticultr. 

3/uirrA.— The  crr*t  nf  tlir  Ulmitn  U  not  tonlbed ;  llii  Mlpi  Imm 
long  liain  along  tlir  eitcrior  haul  mflrgio.  The  Ui»tr  nun  trtth  td 
tlic  raaiidihlrB  arc  plainlv  laterally  double.  Cirri. — TLe  peiluvt  of  iim 
accimd  cirnu  u  extremely  broail,  nud  on  ibe  cxlerior  tnaricin  auppaM* 
a  turi  of  very  lon^;,  liurly  pbimuw  aiiiiiM :  in  «iinie  kprcmcaa  «aA  ^ 
the  lower  at-gmcnUi  ortlie  aiili^rior  ramui  uf  ihis  cirru  bat*  ooaac  («• 
«cry  larice  ipinM,  doubly  aiid  eitri-mdy  coarwly  {wctinaied.  !■  1^ 
■pedmeua  tlie  rami  iiftbr  third  cirrus  vrre  of  t>i|ual  lenph  i  but  ia  ^h 
•pecirucii  ((Vom  Icjuiijue.  Prru),  bariu);  "tea  •i-gmeula  m  Urn  abmrUr 
ramuaurihefiratand  wcoud  pnifinf  rirri.  ihr  TniirrirrnnnTia  nftlit  ihiri 
pair  bad  Tuurteeii  aegmeota,  and  the  aiitcnur  rvmna  tvcnly-tva  a^ 
mrntJ.  The  |iostFrior  cirri  ba*(.>  NcgmrnU  rarryiog  Ati  pwri  afMaia 
apinea  :  ibc  dorsal  aurface*  of  the  lower  se^ienU  an  aerralKd. 


4.  Chthamai-us  riRsUH.     PI.  19,  fig.  da,  G6. 


SHeO  hrovmith.  plicated ;  onjfce  firire  a»  long  an 
tfrgum  triangular,  equUatrral,  trUk  tir  haaal  and 
marginji  ulightiy  protuberant 

£/««.— CaliTomU.  attubed  to  l/otlia  juaJit.    Ptn  (i)  i  Mu  UnL 


Ceitera;  Apptofonc*  and  SlnHurt  oT  SM/.— Shell  ^obaln  adaJw^ , 
irregul*r,  with  the  valla  much  folded.  Colanr  browniab.  BuiMi 
ftcntntUy  Outlnrt  in  Toung  aoeciinena,  and  urarif  obliterated  »  f  ' 
gravn  indindual*.  Kadii.  whrn  prctenl,  rer;  narrow.  TbeorMM«t 
th«  aball,  in  fuli-groirn  apecimen*  which  bme  their  Nmniita  a  little 
worn,  ia  oarmw,  much  rlnn)(nle<l.  about  twice  ai  long  aa  wide,  onl  OC 
orale,  with  the  rosiral  end  the  uarrowe*t :  ilie  clunuatinn  of  ilie  orilot 
offen  almnat  the  only  cbaracler  by  wbicb  thi*  *prcie<  ma  be  exlcfncllsi 
rccogniacd.  The  lateral  coinnartuenta  are  ntlier  aider  tlian  oawd  itt 
proportion  to  the  rtwini-laleral  cunpartnieTiU.  Baaal  dwnirlcr  of  lai^wi 
epedmru  '2  of  an  iiieh. 

.Vrvfa.  eUiDRBied  trauaveraety,  wttli  the  pit  for  il>«  addueliir  naadf 
bordered  on  the  under  si  do  by  an  adductor  ridge  railter  ouire  promiorol 
Hum  uaual  in  ihia  geutia.  7'er{M.  triaDgular,  eijuilaieral.  with  the  n 
poi  ilt);blly  curfpd  and  jirotDberant ;  the  baMl  marpB  ii 
and  eqaahlr  curred  from  one  aid  to  the  other. 

Neitber  the  UomtA  nor  Cirri  offer  any  pecnliar  charTlaw  diariart  ft— 
the  Ktnoa.  I  may  mcntioii,  hoveirr,  that  the  oeat  af  the  bhnm  ii 
loithad,  anil  that  lh«  fegmcDta  of  the  poattrior  paira  of  eirn  ■ 
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The  characters  by  which  this  species  differs  from  C. 
stellatus  and  from  the  other  species,  consist  almost  exclu- 
sively in  the  triangular  and  equilateral  terga,  and  in  the 
much  elongated  orifice  of  the  shell ;  and  these  difierences 
I  believe  to  be  of  specific  value.  I  must,  however,  confess 
that  I  have  examined  one  young  specimen  attached  to  a 
Pollicipes  eleganSy  in  which  the  orifice  was  not  nearly  so 
much  elongated,  and  in  which  the  terga  were  not  so  equi- 
lateral, with  the  basal  margin  not  quite  equably  curved, 
but  more  protuberant  on  the  scutal  than  on  the  carinal 
side :  from  an  examination,  however,  of  only  one  specimen, 
and  that  a  young  one,  I  cannot  decide  on  its  specific 
nature. 


5.    ChTHAMALUS  DENTATUS.      PI.  18,  fig.  Sfl 3  C. 

Chtuamalus  DENTATUS.  Krausi  (!)  Die  Siidafrikanisohen  Mollusken, 

18iS,  tab.  6,  fig.  27. 

• 

SAell  dirty  white  or  brownish :  sutures  formed  by  inter- 
locking teeth :  tergum  with  the  carinal  margin  protuberant. 

Hub, — South  Africa,  Natal ;  West  Africa,  Loanda  and  the  Gold  Coast ;  West 
Indies  (?).  Attached  to  ships'  bottoms  and  to  littoral  shells,  and  to  Tetraclita 
serraUi,  Balanus  perforatuSy  and  amphitrite;  often  attached  to  Balanut  tin- 
tUmabulum  and  amphitrite  on  ships'  bottoms. 

General  Appearance  and  Structure  of  Shell, — Shell  dirty  white,  pale 
brown,  or  gray :  conical,  moderately  depressed :  walls  either  broadly  and 
irregularly  folded  (fig.  3  a),  with  the  surface  corroded,  or  (when  attached 
to  ahipa'  bottoms  and  sometimes  to  other  Cirripedes)  narrowly  and  regu- 
larly folded  (3  6),  with  the  surface  well  preserved,  smooth,  and  generally 
covered  by  thin  brown  membrane.  These  latter  specimens  generally 
have  the  shell  more  steeply  conical,  with  the  orifice  rather  amidier,  and 
the  radii  broader,  than  in  the  first-mentioned  specimens,  which  are 
attached  to  coast-rocks  and  shells,  and  have  had  their  summits  worn 
down.  The  sutures  iu  all  cases  are  tolerably  distinct,  and  have  their 
edges  toothed  and  interlocked :  the  crenations  are  visible  before  the 
compartments  are  disarticulated,  when  viewed  either  internally  or  ex- 
ternally, but  occasionally  they  are  obscure.  The  radii,  when  beat 
developed,  are  rather  narrow,  and  of  equal  width  on  both  sides  of  the 
sutures,  with  their  summits  rounded :  their  surfaces  are  finely  ribbed 
transversely,  each  rib  corresponding  with,  or  rather  forming  a  point 
of,  the  toothed  edge.     On  the  under  side  these  teeth  usually  are  a  little 
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hollow  or  are  pitted  :  the  ndii,  in  flirt,  majr  be  tdJ  In  be  loMlJ, 
the  p»rictp»,  only  more  •jinmrlncmUy  iinil  narrowlT,  »o  lh«l  iW  |m 
in  ihf  iippn«rd  rdgr«  intcrWk.     The  ed^i  of  aLc 


iirl'y  ihnn  tlic  rnilii.  Tho  )iari#(n~are  niho  ihtn.  «itk  thtfr 
under  iiiirrnrr*  gcnrmlly  imoolh.  '■'be  ■healU  dot*  BOl  dMMMl  kr 
dowD  llir  obeli.  The  rolour  of  the  curium  liotUE  the  Hrk  aarf  iW 
tnimnlii  bndy  vRiicB  coiiiiilcntlily,  beiu);  either  ataiaat  Uark  or  pali 
purple;  and  tlie  ipecimeua  adhrriii);  ta  ibiiM'  hollaow  art  iBlcniidly 
atmoiit  white.  Of  these  latiir  •pecimeua,  I  haTt  »m  mnm  -t  at  wm 
iuch  in  baial  diametvr:  of  erirroded  •pcciineua  ailaehMl  Ui  liUil 
■faelU,  I  hare  nut  «eeu  oue  quite  '4  uf  ao  iDcli  in  boMl  dtaawter. 

Seula,  with  the  artieular  ridge  very  promineut  i  ibe  pit  IW  tW 
adductor  i>  deep,  and  there  are  griierally  aomir  diaUnet,  tboMh 
minute,  pita  for  the  lateral  depreiworei.  The  Tftyi  (iig.  -le)  hate  Uw 
articular  ndge  very  prominriii ;  and  the  carina!  margin  ia  ntkcr  hmm 
arebeH  and  pruluberant  than  in  the  other  ipccira. 

iVou/A. —Tlie  ereat  of  the  lalirum  i*  tiiolbrJ:  the  palpi  an  afcaw. 
trunentrd,  wiih  long  *piDr*  ariiing  from  ihrir  euda,  aod  al>Mi)t  tka 
baiuU  riirrior  margin.  In  the  manilihlei  the  tint  tooth  ia  aMlcd  nihm 
far  frtiin  the  auccerding  lerth:  the  inferior  part  U  eouvlj  MCtinatedi 
the  maxills  arc  deeply  notched.  The  tipi  uf  aecond  Pair  gC  Cirri  Wat 
many  co>r«cly  pcctiualcJ  «pinca  :  the  aliorter  ramui  had  aui  atgnMab^ 
whilii  lite  ihurter  ramua  ul  the  lliird  pair  had  eighteen  M^tnatDla:  lk( 
■eguK'nta  un  the  puttcriur  i-irri  carry  live  pain  of  main  apinea. 
'  Branchia.  I^rf. — Thrao cuDiiil  ufa  double  fold,  the  outtrow  b«a(lhl 
Urg«il,  and  the  inner  ■emi-nrciilar,  n>  haa  breo  described  iiMkr  thr 

Suu*.  In  a  young  apeciuicn.  only  one  tenth  of  an  inch  in  haaal  di—Hi^ 
t  bniiichiw  cunaiiled  of  a  tingle  fold ;  lu  a  aprrimen  «  Ultle  krgfr, 
there  mm  two  fold*,  but  tli«i«  were  of  equal  tiie';  ultimatcljr  ibe  o«l>r 
fold  iocreaaea  in  siie  to  aa  to  becume  ue«rly  double  the  wiMr  M^ 
The  Oearian  tubrt  are  remarkable  from  thrjr  targe  diamrtar,  I  «•■ 
•urprited  to  olmene  in  the  ipecimen  only  one  tenth  of  an  iseb  is  banl 
diameter,  tliat  tlie  larfv  were  ready  to  rKape.  On  tlie  proaotaa,  tbcn 
are  »i>me  loogiah  hair*  arranged  in  *hort  ro«(.  and  mmm  fvw  on  ikt 
memhraoe  lining  the  tack,  and  aomc  on  the  oprftuLar  tsmbnat  mA 
valrra. 

It  roav  be  seen  in  PI.  18,  Bg.  3  a.  nml  3  &,  that  t  bate 
here  uiiitetl  two  varieties  conaidcrably  dlHon-iit  in  txXaraali 
ft5ip(!Ct :  I  hnve  tlone  this  without  hesitation,  inutnuob  ■■ 
tticre  on:  iiiiennediate  forms,  and  u  ibo  diflerenoet  an 
analogous  with  those  so  tMJiiinionlr  occurring  in  se«le  cirri* 
PmIcs,  dvpendctit  on  whether  or  not  Uie  specimetu  Iwfe 
iieen  exposed  to  corrosion.  I  have  seen  Imth  varieties  frooi 
Natal,  and  both  from  the  west  coast  of  Africa;  althougli  the 
smooth,  welbprescn'ed,  niurowly  plicated  varieties 
mote  oommon  in  western  Ituui  in  Routlium  Africa, 
respect  to  the  nuige  of  the  species,  I  have  seen  ■  i 
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from  the  West  Indies,  but  it  was  the  variety  which  so  com- 
monly adheres  to  ships'  bottoms.  This  variety  often  arrives 
alive  in  British  ports ;  and  I  have  seen  a  specimen  picked 
up  dead  on  the  beach  near  Dublin. 


6.  Chthamalus  Hembeli.     Tab.  18,  fig.  5  a — 6rf,  e. 

EuBAPHiA  Hembeu.     Conrod.    Journal  Acad.  Nat.  Sc.  Philadelphia, 

vol.  7, 1834,  PI.  20.  fig.  6. 

Shell  dull  reddish-purple:  sutures,  when  not  obliteratedj 
farmed  by  interlocking  teeth :  basis  sometimes  rendered  cal- 
careous by  the  inflexion  of  the  parietes :  scutum  with  two  or 
three  furrows  extendiny  down  the  middle  of  the  valve. 

Hob. — Califomia,  near  S.  Diego,  according  to  Conrad.    Mus.  Brit.,  Cuming. 

I  have  seen  five,  old,  large  specimens,  from  an  unknown 
locality,  with  their  whole  surfaces  deeply  corroded,  and 
with  most  of  the  sutures  obliterated ;  and  three  separated 
valves  of  a  young  specimen.  From  these  materials,  imper- 
fect as  they  are,  I  feel  no  hesitation  in  identifying  this 
species  with  the  Euraphia  Hembeli  of  Conrad,  which  is  re- 
markable in  several  respects,  and  especially  from  being 
gigantic  in  size,  compared  to  other  members  of  its  sub- 
family. 

General  Appearance  and  Structure  of  Shell, — The  young  specimen 
(fig.  bb,  about  *  7  of  an  inch  in  basal  diameter)  consists  only  of  the 
carina,  and  the  two  lateral  compartments ;  but  these,  as  far  as  I  can 
judge,  resemble  the  specimen  figured  and  described  by  Conrad,  which 
was  two  inches  in  diameter.  Shell  depressed,  spreading,  surface  mo- 
derately smooth,  covered  by  brownish  membrane:  shell  itself  pale  dull 
reddish-purple.  The  radii  are  not  very  narrow,  with  their  summits 
rounded  and  very  oblique :  their  edges  are  toothed,  and  their  external 
surfaces  are  transversely  ribbed,  in  correspondence  with  the  interlocking 
points  of  the  sutures.  On  the  internal  surface,  the  toothed  suture  is 
not  visible,  except  near  the  base  of  the  sheU,  owing  to  the  overlapping 
of  the  alse.  The  alee  have  oblique  summits,  which  are  slightly  notched 
owing  to  the  upturned  prominent  lines  of  growth.  The  parietes  are 
thick ;  their  basal  internal  surfaces  are  rugged,  with  slightly  branching 
ridges. 

The  old  specimens  (fig.  5  a)  are  so  much  corroded  that  not  a  particle  of 
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tbrritrTiUkliurfRccii  left:  oucaf  tbraiwliirb  wu2ja(Mmcfa  m  ^mI 
diuni^li't.  SUtll  mucb  ilrpmwd,  tprndinf;!  colour  [«tr  purple ,  onftn 
largp.  rliunibuiilal.  willi  *  t\if\tl  hollow  on  »«rb  iUtr  for  iW  anaatt 
of  the  acnU:  suliirM  gtDcnilj  in  [nrt  or  wbolly  oUitirBtrd ;  «bm 
■(ill  preaervvJ,  ibc  inlcrlncking  tootbf  d  utrurtan  U  dwilnri  4  ik 
khcalu  )■  ilroiigly  marked  by  linn  of  griivtli,  uiil  w  «f  •  ikrt 
brovii  colour.  Tlie  nrina  Knd  ri»lmm  arc  of  uitiiMiaIl]i  Iv^  w 
compared  with  the  tairnd  rompRrimrnla  :  nnd  tbU,  u  ur  m  I  n* 
ji)d(cr,  miiM  ha«r  b«rn  llie  I'aw  with  ibe  yonnftcr  ■prdmn*.  TlM 
ponioii  or  ibc  matrn-iAtcral  riim|inrimi'tit  wbicb  Jam*  pari  sf  tW 
•bcaib,  U  rrduMid  lo  ■  mere  riilgr.  TIii-  moat  reinarliaklc  amnetmi  m, 
■hat  all  tbrnc  uld  ajicciliit'iii  (uf  wlitcli  Ihr  ■mallrit  nmMir«l  bw^T 
one  inch  anilaliBil' in  diampirr)  had  a  Qal,  «idr,  cali-amm«  faMw,  «lndi 
w  abiiilulHjr  coiiitiiuoui  witb  tlir  iiiiirr  laniina  o(  tbf  pariHn,  «bcr^ 
iu  Uic  }'uuti)^r  aptcimvu  lh«rc  wu  mi  appvarancc  uf  any  U-mlnKf  •■ 
the  parietra  thua  to  ftrow  iDflrrltd.  There  can  b«  hanlly  apj 
doubt  that  in  a  *eri«i  of  •pecinii-tia  wme  would  br  foaBd  vtUt  tW 
parirlca  fir«l  forming  a  flat  narrow  ledge  runiid  tbc  tror  ImmI  »»•■ 
branc  (aa  in  tlie  TollowinK  apeeicR)  1  and  tliat  in  olhrra,  tbia  lci%t 
would  be  wider  and  wider,  till  ita  rdgca  met  in  tbn  nuddlr,  and  n«}c*Md 
into  a  continuou*  pUlr. 

OtirrcHlar  I'altn. — I  bate  aern  tbeae  ontj  in  the  old  rami4«<J 
•pecimena  (fi;;.  .'i  c,  !>  tf):  tbry  are  locked  tcigttbtT  lif  rrawrkaUf 
alrutig:  articular  ndgra  and  furruwi. 

Tbe  Snita  hate  ntrmally  two  or  three  imprraawl  litea  or  nmmm 
furrowa,  pmcctsliiii;  frnm  the  appi  to  ibi-  middle  of  the  haaal  tu*rf^ ; 
iheae  cnn  be  aeen  utily  in  one  uf  my  ■pceimrn*,  DWinjt  to  the  (lc|En*  U 
which  the  talrra  bate  aiilTered  dtaiNli'gmtiun  .  hut  tltey  are  nenUOMJ 
by  Connd.  The  hnaol  margin  ia  ratlier  ahtirt  coiiiparvd  aithtfae  olLtr 
two  iiiarRitii.  Tbc  leipd  niarpn  i>  rrniarkahle  from  ih«  dcDtb  of  tW 
upper  l'urn>w  above  ibc  articular  rid^,  and  honi  itic  liic  of  tli«  prnwi 
uencv  (appcanof;  like  the  true  apex  of  the  valte)  aboie  ibia  SppH 
furrow.  There  ia  a  bollow  for  the  adductor  muaclc,  aoi]  tnu»«  of 
creala  for  both  ibe  roalral  and  Intrral  dejtreatorea.  The  Ttrfm  tn 
geiirrnllv  but  little  corroded,  and  hence  the  dark  bnjwn  mcmbniM  wkh 
which  ibcy  are  cotered  la  well  prc»er<ed  -,  the  ahelly  matlcr  itietf  I* 
alao  brown  :  there  u  only  a  trace  of  tbia  colour  in  Ibr  nor*  eomitd 
acuta:  the  eitrrnat  aurince  of  the  lerga  it  tery  amooih.  The  aporia 
pretty  well  detejiipctl,  and  ia  half  aa  wide  ai  the  whole  valve,  Tte 
iitua  of  f^owth  are  npiuraed  along  the  carinal  marpn.  The  a  "' 
nd^ea  and  furrow*  are  much  derelaprd.  The  creala  for  the  d 
luuaclea  are  eitreinely  itroug  i  they  de[>rnd  benralh  the  t 
and  are  rcmarkahlr  ^tl^.  J  r)  fnni  bring  fomiabed  each  < 
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7.  Chthamalus  intertkxtus.     pi.  19,  fig.  la,  lb. 

Shell,  when  well  preserved,  violet-purple :  sutures,  when 
not  obliterated,  formed  by  oblique  interfolding  lamina :  basis 
membranous,  but  surrounded  by  a  ledge  formed  by  the  in- 
flected basal  edges  of  the  parietes :  scutum  and  tergum  com- 
pletely  calcified  together. 

Hab. — ^Philippine  Archipelago ;  Mas.  Cuming. 

General  Appearance  and  Structure, — Shell  depresaed,  with  a  large 
diamond-shaped  orifice.  Colour  beautiful  violet-purple,  but  externally 
much  obscured  by  disintegration,  causing  the  shell  to  be  ashy  grey. 
Walls  smooth  or  slightly  folded.  Sutures  generally  quite,  or  almost  quite 
obliterated ;  but  when  well  preserved,  they  differ  remarkably  in  appear- 
ance from  those  in  the  foregoing  species ;  for  the  xadii  externally  here 
consist  of  oblique  plates  or  laminae  arising  on  both  sides  of  the  sutures, 
standing  nearly  parallel  to  the  parietes,  and  interfolding  with  each  other. 
These  laminae  are  rather  plainly  marked  by  lines  of  growth.  Essentially 
the  radii  do  not  differ  much  from  those  in  C.  dentatus  and  Hembeli ; 
we  have  but  to  produce  obliquely  upwards  the  transverse  and  inter- 
locking ribs  on  their  radii,  and  so  convert  them  into  laminae.  During 
the  diametric  growth  of  the  shell,  the  sutural  edges  of  the  alse  are 
added  to,  in  the  usual  manner,  by  upturned  lines  of  growth ;  and,  in 
addition,  the  recipient  furrows  of  the  alae  are  similarly  added  to,  so 
that  the  lines  of  growth  are  upturned,  and  alae  appear  to  have  been 
developed  on  both  sides  of  the  sutures  in  the  same  way  as  the  radii 
appear  to  have  been  developed  on  both  sides  in  many  Chthanudinae, 
though  rarely  in  the  Balaninae.  The  inside  of  the  shell  is  beautifully 
coloured  rich  violet ;  it  is  punctured  with  small  holes  as  so  often  is  the 
case  with  C.  stellatus.  In  every  specimen  (all  fuU-grown)  which  I 
opened,  the  inner  basal  edges  of  the  parietes  were  inflected  rectangu- 
larly inwards,  forming  a  smooth-edged  ledge  all  round  the  basal  mem- 
brane, which,  in  proportion  to  the  width  of  this  ledge,  was  by  so  much 
reduced  in  diameter.  The  largest  specimen  which  I  have  seen  was  '35 
of  an  inch  in  basal  diameter. 

Opercular  valves, — The  scuta  and  terga,  in  all  the  specimens  which 
I  have  seen,  were  firmly  calcified  together ;  in  some,  a  trace  of  a  suture 
could  be  seen  externally,  but  hardly  a  trace  internally.  In  one  speci- 
men, there  were  vestiges  of  some  impressed  lines  on  the  scutum,  in 
exactly  the  same  porition  in  which  such  occur  in  C.  Hembeli,  The 
scutum  is  rather  narrow.  The  basal  margin  of  the  tergum  is  either 
straight,  or  depends  a  little  on  the  scutal  side,  thus  producing  a  small 
spur :  the  crests  for  the  depressor  muscles  are  strongly  marked,  and 
depend  beneath  the  basal  margin. 


<fl^ 
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MotilA. — Tlip  lnhmm  ii  rirongly  toothril :  thr  pftlpi  h 
•long  the  cxtrnnr  liaial  maff^ii :  the  maii'liblr*  harr  mtlj  ikplVl 
leetli.  aiid  tlir  infi-rior  COiindy  prrtiiwlcd  {lorliim  ii  (liort ;  tlK  % 
Mbc  an-  drrplf  notchpil.  Vini^  tlie  tint  iiii<l  wroni)  pun  h***  tlwtr 
mini  nli^ilitly  iimr^iwl  in  length;  Ihf  tliir'l  {lair  ililTrra  fmm  ihr  •■■ic  p>ff 
ill  llir  utiicr  ijifcii'*  of  lite  grniiK,  m  lianiig  aumr  To  r>f  Itic  h«*«l  wg- 
■neau  Mil  (be  BiiltTior  ramiin  tliirkly  Hnlhiil  with  •)iian,  ■•>  *•  Ift  W 
bruiili-lik«  :  then  i*  r^Pi)  n  trnrr  nt  a  ■iniiUr  alrurtrin^  in  ihr  Uivr« 
irgmviiu  ortli«  |i<MUTii>r  rnmui.  In  the  ibrr 
tlir  aricmeiita  iirp  murli  cluiigntoJ,  and  auppurt  four  pajnorM 

Branchiit. — I'nkiiuvn.  ^^^^^ 


8.  Chtuahalvb  scabkoscb.     pi.  19,  fig.  3a — 2i/. 

Shell  {when  nW/  prettvped)  dtJl  ptirplitA-6rote» ;  tmimm 
forinfd  by  obhqui^  intfrJMing  lamiiur,  lAovi/h  rarelg  wtU 
devehpetl ;  fer^um  ivith  a  deep  narrow  pit,  a/  /Ae  han-earimal 
Ofigle,Jof  the  drprensor  mmcle. 

Uab.—VciM.  Chill-.  Cbiluc,  Tirm  del  Pui«d,  FilUnd  Iibuda.  Tor 
funiuion;  attoclmt  to  IiUoral  ronk*  and  ihcUi^  and  oftra  aMOcialid  vU 
BaU»uiJlo»nliu.  aiid  Minctiniei  villi  dfiMM/Mnrrw/M/  Una.  BtiL, Cawii^ 
W.  DuDKU,  Dorwiu 

Ge»enit  Appmranrt  and  S/rxpfurr.— 8beU  graeraUy  JtpiwT<  f 
wben  growinK  oruwdol.  •omciimirt  rjliadrical :  eolmir  dingj'  pvplkb- 
bra*D,  but  wn«n  mucU  nimidrd,  <lirty  K^ajr ;  *rr;  joaiut  ahelU  an  nvy 
dark  ^r<-rn,  owtug  \u  the  roniini.  wliirli  u  of  ibU  etSaiu,  b«ui(  wmm 
ihroutth  llir  val>».  SurCBCi-  (;iruFrall]i  niggfd,  fron  in«|piUr  tUi^ 
loDgitudipal  fuld*.  ami  Tniiu  (lip  traiuicrw  uTrrlajtpinf  til^bk* 
linci  of  grovibi  biil  ■oiiiciinirf  ilif  •urfacr  la  dmH;  amuoth.  wttk 
Trry  iliglit  lougiludiiitil  fwliU,  ilirst  bring  gray  ruiunml,  ilic  Uil«r- 
ViediafP  [larlt  iH-iiig  [lair  ding}  [inrplr,  llic  ibcll  lliiu  lircntiiuig 
Btrlprd.  Orifln'  Hioniliniilal,  {laiaiiig  into  irigDul,  awing  tii  tb* 
grral  vidlli  of  llic  raniia)  rtid.  Sultim  grnirrally  Itn  tllalinrt, 
rarrly  obbtmlnl  m  tbc  cfhndrirnl  ranclFM.  Rftdii  narrw*, 
gtm-ntlly  M)Hwnig  mocb  nf  ibi-  alv,  «bii:b  arr  plainly  aurkvd  by  liMa 
of  gruwih:  tlir  radii  ihrniirNr*.  abcn  veil  dnvlopnl,  wfaieb  ia  Mut 
oftm  thr  caac,  coiiiiat  of  >ro*tl  laniinc  or  ndsr*,  placvd  on  bolb  aidra 
of  tile  (utnlT*,  and  inlcrToldeJ  or  liitrriocbnl  tucrtbrr:  tMaally  only  ■ 
inrr  of  ihia  ■Inieturr  ia  rlbibitrd,  but  orrmaninBlly.  alone  •oaa*  or 
along  nil  thr  4utum  (bj  iuthrapeafnPBSj^ird),  tbc  iBmiiwiir  tb>ra4A 
inlrrfold.  aa  plainly  %»  in  C.  ioUrUwIat.  The  ala  diflrr  *bglit1y  fna 
Ibe  al»  of  the  otbrr  apenra,  in  not  fominr  m>  imirb  of  a  rtctaagnlar 
pro^FCtkin.  tlir  lovrr  margin  mnnini;  viih  a  gtatle  rune  tnU  iht 
pBiMtM.  Tbc  inlmul  iurfacr  of  tlie  parirtM  it  eiibcr  Bnooth,  or 
oMr  tbi  baaal  margio  >■  roughrnrd  vitb  drpradiujc  puinia :  in  aonc 
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specimens  from  the  Falkland  Islands,  both  edges  of  each  suture  were 
inflected,  forming  a  double  ridge,  with  roughened  edges,  resting  on  the 
basal  membrane,  and  supporting  the  shell.  I  must  mention  that  in 
my  notes  made  at  these  Islands,  I  remark  that  the  basal  membrane 
seemed  sometimes  to  be  surrounded  by  a  calcareous  rim ;  none  of  the 
specimens  brought  home  are  thus  characterised ;  but  bearing  in  mind 
the  affinity  of  this  species  to  C,  intertextus,  no  doubt  we  have  here 
an  indication  of  the  shelly  ledge  surrounding  the  basis,  as  described 
under  that  species.  The  largest  specimens  which  I  have  seen  are  a 
quarter  of  an  inch  iu  basal  diameter. 

The  Opercular  Fa/rf«  generally  have  their  summits  much  worn  down. 
The  scuta  are  elongated  in  the  line  of  the  longer  axis  of  the  orifice ;  the 
articular  ridge  is  very  prominent,  and  is  placed  in  the  middle  of 
the  tergal  margin.  The  terga  are  very  narrow,  as  in  some  varieties  of 
C.  steltatus:  they  are  remarkable  in  two  respects,  namely,  in  the  de- 
pressor muscle  being  attached  to  a  plate,  formed  apparently  by  the 
union  of  the  usual  crests,  parallel  to  the  outer  lamina  of  the  valve  itself, 
a  deep  narrow  cavity  (fig.  2d,  p)  being  thus  formed ;  and  secondly,  in  the 
far  more  extraordinary  circumstance  of  the  existence  of  a  small  pit  (q)  at 
the  extreme  basi-scutal  corner  of  the  valve,  in  which  about  half  of  the 
scutal  lateral  depressor  muscle  is  attached  :  I  have  observed  no  other 
instance  in  any  cirripede  of  the  partial  attachment  of  a  muscle  pro- 
perly belonging  to  one  valve  to  another  valve.  The  figures  of  the 
▼alves  2b,  2c,  2d,  are  from  specimens  most  unusually  perfect,  with 
the  upper  portion  not  worn  away ;  the  ordinary  appearance  of  the  valves 
as  seen  from  above,  is  given  in  fig.  2  a;  at  tig.  2d,  a  view  is  given  of  the 
tergum  seen  from  vertically  beneath,  showing  the  cavity  for  its  own 
depressor  muscle,  and  for  part  of  the  lateral  depressor  muscle  of  the 
scutum. 

Mouth, — The  crest  of  the  labrum  is  hairy,  without  teeth :  the  palpi 
have  long  spines  at  the  end,  but  none  along  the  inferior  margin  :  the 
mandibles  have  either  four  or  five  graduated  teeth,  the  lower  ones  of 
which  are  plainly  double  laterally :  the  maxiilse  have  a  very  sinuous 
edge.  Cirri:  the  first  and  second  pairs  are  very  short:  on  the  four 
posterior  pairs  the  segments  support  either  four  or  five  pairs  of  main 
spines,  with  the  small  intermediate  spines  rather  larger  than  usual. 

Branchia, — None ;  but  where  they  ought  to  occur,  there  are  two  very 
slight  ridges  clothed  with  hairs,  about  the  j^^th  of  an  inch  in  length. 
On  the  prosoma,  there  is  a  slight  ridge,  extending  from  the  base  of 
the  first  cirrus  towards  the  adductor  scutorum  muscle,  also  clothed 
with  hairs;  this  unusual  character  of  the  prosoma  being  hairy  is 
common  to  C.  dentatus. 

This  species  is  the  commonest  cirripede  on  the  shores  of 
the  Falkland  Islands :  many  of  the  specimens  are  there 
crowded  together,  and  rendered  elongated  and  cylindrical, 
with  the  walls  very  thin,  and  the  sutures  often  obliterated ; 
as  the  opercular  membrane  is  very  narrow,  the  opercular 
valves  are  much  influenced  both  in  their  outline  and  in  their 
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crests  nnd  nrticulntions,  by  the  votying  fonn  of  Uw  i 
i  liavc  uvcn  seen  ii[)cciiucii8  with  the  scutum  nml  '~ 
on  one  side  twice  as  large  as  on  the  other  aide. 


13.  CflAHSsipHO — AW.  Gmu».*     V\.  \M. 

Compartments  /oar,  with  the  vutarea  often  mmdt 
rated:  bona  mmbranoiu. 

DuMMiim,  Autnlii.  China  (?).     AtUdud  to  UUont  iMI 

Tlic  two  Npecieii  united  under  this  genus  agree 
having  only  four  coui[)artmcut£,  uud  in  tliew  luiiring 
Rtrong  tendrnry  to  Ijccomc  confluent ;  but  they 
CJicb  other  hardly  in  any  other  respect,  more  than 
all  Iho  BixH'ics  of  the  present  suh-fainily.  Chauupt^ 
eoiitmna  ditTeri)  from  all  tlie  otiier  ChtluiuiahuiL*  m  the 
structure  of  its  accoiu)  pair  of  cirri,  and  C.  smtrt/i/ormtM 
diflcrx  from  all  in  its  shell, — namely,  in  the  »mall  aiie  of  the 
rostrum,  with  its  ala;  but  little  developed,  and  in  the  very  uc- 
euliar  apertures  in  the  three  other  coiii])artment9.  Ucikx-  tni» 
gcuu»i  can  hardly  be  considered  a  very  nntiiml  one,  thougli 
1  could  not  introduce  the  two  girescnt  s|»eeiis  into  ClitM- 
oinlus.or  into  any  other  genux,  without  doin|;  still  more  vio- 
lence to  the  principles  of  elo&silicatiDn  foUowed  throiigbMll 
this  work.  Cbnmresinho  bears  nearly  the  same  rriatioo  ' 
Chthamaltu,  a^  Tctroclita  and  Eluumus  do  lo  llobnus. 


I.  CuAHJBSlPao  COLCHKA.     PI.  10,  fig.  3  a — 3  r. 


Lktas  aii.eiUA.    Spt^br.    SknftOT  NitvhiU.  B»Q»tabrt.  k  1, 

Sutures,  ercfplinp  darinff  rarttf  youlk,  yneratJjr  oUite^ 
rated  ftoth  exlemally  and  ititemttllg :  ter^m  itilA  tmaH 
pit*  for  (he  attacAment  of  the  deprettor  mu»cte. 


I 


*  Xmpmt,  oa  lb*  p 
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IM.— New  South  Wales,  Tasmania,  New  Zealand;  extremely  common; 
attached  to  littoral  shells  and  rocks ;  often  associated  with  ChthanuUus  aniennatut 
and  Elmimius  modetius ;  and  in  New  Zealand,  often  thickly  coating  Elminiut 

I  have  identified,  with  some  doubt,  the  present  species 
with  the  Lepas  columna  of  Spengler,  obtained  from  Ota- 
heite>  as  no  description  is  given  by  him  of  the  opercular 
valves,  and  more  especially  as  Spengler's  specimens  were 
an  inch  in  height  and  seven  lines  in  width,  which  is  much 
larger  than  any  of  the  many  specimens  seen  by  me :  from 
Spengler's  clear  description  of  the  structure  of  his  shell,  it 
evidently  belongs  to  the  present  genus. 

General  Appearance  and  Structure  of  Shell, — The  satures  separating 
the  four  compartmeDts  are  generally,  excepting  at  an  early  age,  quite 
obliterated,  both  internally  and  externally,  the  shell  in  this  case  con- 
siating  of  a  single  piece,  with  its  summit  and  opercular  valves  always 
much  worn.  Occasionally  the  sutures  are  preserved,  and  then  the  four 
compartments  are  seen  to  be  of  nearly  equal  sizes.  The  orifice  is 
always  broadly  oval,  with  the  carinal  end  the  broadest ;  and  it  often 
approaches  closely  to  circular.  The  upper  part  of  the  shell  is  fre- 
quently steeply  conical,  with  the  lower  part  spreading  and  folded; 
sometimes  deeply  folded.  Very  young  shells  are  apt  to  be  remarkably 
smooth.  The  radii  appear  never  to  be  developed :  the  inside  of  the 
shell  is  smooth.  The  colour  is  either  blackish-green  (this  being  the 
tint  of  the  corium  lining  the  sack),  with  the  upper  part  gray  from  dis- 
integration ;  or  the  lower  part  is  brown,  from  the  investing  membrane, 
the  shell  itself  being  pale  coloured.  This  species  seems  particularly 
liable  to  grow  crowded  together ;  often  covering  rocks  and  shells  with 
a  honey-combed  layer.  The  basal  diameter  of  some  of  the  largest 
specimens  was  '3  of  an  inch.  In  Mr.  Cuming's  collection,  however, 
there  is  an  Australian  specimen  *55  in  diameter  and  *3  in  height, 
which  is,  moreover,  remarkable  from  the  projecting,  extremely  rugged, 
over-lapping,  dark-coloured  layers  of  growth,  which  surround  the  lower 
part  of  the  shell :  we  have  seen  that  Spengler*s  specimens,  said  to  have 
come  from  Otaheite,  are  even  broader  and  considerably  higher. 

Scuta :  from  the  disintegration  which  the  valves  have  undergone, 
the  scuta  and  terga  are  externally  seen  to  be  locked  together  by  a 
deeply  sinuous  articulation.  The  Scuta  have  a  wide  articular  furrow 
and  a  very  prominent  articular  ridge;  but  the  exact  outline  of  these  parts 
varies  greatly,  very  much  as  in  the  genus  Chthamalus. 

The  Terga  are  very  narrow,  with  the  under  surface  channelled :  the 
attachment  of  the  depressor  muscle  ofiers  the  only  peculiarity, — the 
muscle  being  attached  to  four  or  five  little  pits,  placed  transversely  to 
the  longer  axis  of  the  valve;  the  septa  between  these  little  pits 
evidently  answering  to  the  crests  as  usually  developed. 

Mouth. — The   crest  of  the  labrum  is  hairy,  and  slightly  bnllate. 
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Thf  piOpi  nre  rtithn  •mnll.  wiih  Icbr  apinn  si  llwif  nds.  Tb*  ■■•- 
A'Mn  IiKvc  fuur  («>on>ri intra  fi>p)  trrtli.  «ith  ihr  infrriar  portion  pai» 
Diiicd.     Tlic  maxilliF  nre  iimchrtl. 

Cirri. — Tbc  lint  pHir  prnpiila  do  roinarkiiblr  diuracUir.  TIm  m^mJ 
Mnil  tliiri)  puirn  iir*  oiilijrct  In  f»tfrme  tanBtiim,  w  in  f'klAmmalm 
antntnalui  Niid  Trirarlila  porota.  In  >ll  tlie  ■poannM,  lb*  MM^n** 
r«niiiK  of  tlip  x-coiia  nrrni  U  ahort,  willi  ■!)  (hr  MfitwaU  iktrUj 
rovrrcd  witlibn>t1r»;  it  i»  thrpoatrrinr  rntnii*  *lilcb  tmnr*  m  macfeM 
relative  Iru^ih  an')  in  the  arranftcmdii  (if  i)ir  brntlM;  hut  in  ■•  M« 
•ro  nil  liie  arcnietita  diitbril  wilh  brullr*  r-  mi  ilir  anirnnr  rrummn, 
■0(1  ■«  ii  uoriiinliy  t'lf  taie  »iili  all  »c^-ii.  ■    '■■■  •['■'- 

mm*  rroui  New  ^^'alatiLl.  the  nnU-rtur  nr.  ^  >. 

ibc  poMrrior  riniitt  naa  t«)C(>  la  Inn^.  I-  •.   • 

Uir  [iri«llp»  iirraii{;ril  in  rirclen,  but  atjitiifii:  ■    ■■.■•A-.-t    :. 

tbo  bainl  ari^iiirnia.  In  ■  TiidiiBiMNU  a|i-'ri<iii-ii,  \hr  |>ii>trrH>r  rusM 
waa  only  a  lilllp  l(in)[cr  (ban  tbr  Aiitcnor  rainm,  aod  ibr  apiDc*  mm 
Mrrnn^i'il  in  rrgiilar  pair*  (u  on  Uir  ilirrr  piutriior  (oaio  uf  cirrij  oa  all 
the  trgniciiU,  rxcrpUDK  ttie  few  baul  oiin,  on  vblrb  llir;  mvn  n 
crowcli'd  ;  a  nnrljr  umilar  nrmn^cnipnt  iicritmd  ia  •una  irtbrr  • 
mmi  from  unknown  locnliiip*,  rsovpliiig  ibal  ifae  nmi  wen  vf  n 
equal  Irugtl).  In  the  tbini  ami*,  in  all  tbi-  tptdtacn*.  ibc  uiU: 
mnua  luw  Uire«  ur  fi>ur  uf  il>  iHual  apKn"^"t>  inucU  btM^ct  I 
tlip  iipiMr  irgineiiU,  ami  tliicklj  duUit^d  aiib  tpiiic*  (a*  ia  tk« 
with  onr  apiciM  of  Chthanialui,  lis.  C.  intrHntmi)  all  tlw  ( 
■cf;mrnrt  baTini;  Tt^iiUr  p>ir>  of  aplnc*.    Tht  poatrrior  nmHsjif  4 

ibird  drrua  iarie«  in  hring  cither  much  luof^r  iluun,  or  o^« 

length  lo,   tbc  auteiiur  nniui ;    in  ibr  furuirr  raw  (in  ihft^ 

tnnii  Kporinii'n)  tbo  opinio  wrrr  nrrniigcd  id  cifdi-*,  giving  ■ 

fnrmpd    •irucliirp    In    iho    rtmu*;   and    in    the    latter  c 

■mnfcd  in  rrgnlar  pain.    Ih  Mr  Cumiuft'i  grrat  Aui 

ikorc  waa  a  furtlirr  i>«'ruliBTity,  in  (hr  pn-M-nce  on  tlir  piHlfi 

a  tuft  (if  inlrnnrdial^  'iiine*  bciwrcn  tiic  irnin  [lair*;  and,  ii 

on  lbo*r  irgmMiln,  ubirh  arc  lltirkW  rotrrrd  with  auitira, 

1ar|[e    apitm,     d(i>ibly    ppcttnali^.     with     the    peelinatinDa 

Hoteljr  like  tbe  ipnita  mrl  wiUi  on  the  cirn  in  eerlaiu  *pe«>ea  of  fol. 

lidpea.      Fiunllv.  tbe  aeKl'ieula  lu  the  lbre«  pnalriiur  pain  a(  ctrri  aa^ 

port  fitt  or  ill  paita  of  main  apinea;  the  dona)  aurfacea  of  tbe  tep 

mrnt  art  rough  and  liairy. 

Hrmchiit,  nnlimcntary ;  rooaiaiin);  i>f  a  amall,  tiniilr,  Unm^ 
fomipd  folil,  projictiiig  about  ijgth  of  an  iuch.  Ora,  ))|gtha  «■  •• 
inch  ill  length. 


3.  CuAMXsipao  scnTEixiroBiiis.     R  19,  fig.  4 

/fiutmrn  vrry  mia/t^  rlonpalrrt,  Iriaayu/ar :  la/era/  nm* 
partmrnU,  nicA  vitk  an  aprrfurf.  and  carina  teili  two 
Ktmi/ar   oftvrUrtt,    alt  /our   leaJimjf   imto  lAftiy  tmhttmr 

eoimmna. 
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Hab, — ^Attached  to  FoUieijpet  mUella,  probably  from  the  seas  of  China;  Mas. 
Brit. 

General  Appearance. — Tliis  very  singular  shell  would  not,  without 
some  examination,  be  thought  to  be  a  cirripede.  From  the  symmetrical 
position  of  the  four  apertures,  with  the  diamond-shaped  onfice  in  the 
middle,  with  the  sutures  on  each  side  of  the  rostrum,  and  from  its 
depressed  and  circular  form,  this  tthell  bears  some  resemblance  to  the 
perforated  species  of  Scutella.  Shell  much  depressed,  generally  nearly 
circular,  with  the  basal  margin  highly  sinuous  and  even  sometimes  almost 
branched.  Surface  slightly  irregular,  marked  by  fine  lines  of  growth* 
and  covered  by  brown  membrane.  Of  the  four  compartments,  the 
Rostrum  is  very  narrow,  triangular,  and  coiues  up  to  the  orifice  almost 
in  a  point :  it  is  rather  depressed,  that  is,  it  lies  rather  below  the  level 
of  the  other  compartments :  the  straight  sutures  separating  it  from  the 
lateral  compartments  are  distinct  in  the  upper  part,  though  always  ob- 
literated in  old  shells  in  the  lower  part :  these  sutures  are  generally 
far  plainer  than  those  separating  the  lateral  compartment  from  the 
carina,  which  in  most  cases  are  obliterated  and  calcified  together,  ex- 
cepting close  to  the  orifice.  The  alae  of  the  rostrum  are  not  externally 
visible,  and  there  are  no  radii  to  any  of  the  compartments.  The 
Carina  is  twice  as  broad  as  the  rostrum,  and  is  furnished  with  alae  of 
the  usual  shape,  which  are,  to  a  certain  extent,  externally  visible. 
The  Lateral  Compartments  are  broad,  being  broader  than  the  carina ; 
they  are  both  penetrated,  down  to  the  surface  of  attachment,  by  a  hole 
or  rather  tube, — the  two  holes  standing  opposite  the  rostral  end  of  the 
operculum:  thecarina  is  penetrated  by  two  rathersmalierbut  similar  holes. 
It  is  these  four  holes  which  give  to  this  cirripede  its  very  singular 
aspect :  they  are  rather  smaller  than  the  orifice  of  the  shell ;  they  are 
oval,  with  their  longer  axes  placed  in  the  direction  of  the  ray  of  the 
circular  ^hell :  their  manner  of  formation  will  be  immediately  explained. 
The  orifice  is  neatly  diamond-shaped  and  broad:  it  is  rather  small 
compared  with  the  whole  shell,  and  is  closed  by  the  operculum,  which 
is  seated  near  the  summit  of  the  shell.  Basal  diameter  of  largest 
specimen  -^  of  an  inch ;  few,  however,  attained  this  size,  and  perfect 
larvae  were  included  in  much  smaller  specimens. 

Structure  of  Shell. — The  rostrum  (fig.  4  c)  is  remarkable  from  its  small 
size,  and  from  the  plainness  of  its  sutures,  in  comparison  with  those  sepa- 
rating the  other  compartments,  and  this  is  exactly  the  reverse  of  what  I 
should  have  expected  in  a  compartment  tending  to  become  rudimentary. 
Not  only  is  the  rostrum  small,  but  the  alae  project  to  an  unusually  small 
degree,  and  graduaUy  slope  away  into  the  lower  part  of  the  parietes. 
These  peculiarities  are  even  more  strongly  marked  in  very  young  shells: 
thus  in  one  of  the  size  of  a  pin' a  head,  the  rostrum  consisted  of  a  minute 
parallelogram,  without,  as  far  as  I  could  see,  any  alae,  and  wa»  only 
one  fourth  of  the  size  of  the  carina, — this  latter  compartment  being 
only  half  as  wide  as  the  lateral  compartments.  The  carina,  at  this  early 
period,  had  quite  distinct  alae. 

The  tubular  prolongations  from  the  four  external  holes  are  of  course 
very  conspicuous  on  the  under  side  of  the  shell  (4  b) ;  and  their  struc- 
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tura  u  there  plainly  wen.  In  rxtreroely  youDK  tikeOm  the  b 
pmeot ;  liut  vfTj  toon,  it  four  poiiiU  of  tbe  nrcamfnrtic*,  ■ 
ivo  in  the  nnnn  hikI  nnr  in  mch  Utcrnl  compartmrtii,  ih*  b 
become*  indented,  mi)  during growili  more  Kitd  ingn  dccplj  ii 
tt  lut  the  hnrn*  or  pninu  o(  tlir  hajn,  tliui  fnrmrd  in  the  cirtvnAv 
of  the  *hell,  grow  iiiwnrdu  and  meet,  ihc  four  imlcniaEioiu  b«iDp  ikoa  ea»- 
vrrted  iDtii  four  ringii  or  hi>h-«  ;  an  the  iJirll  i*  Aildcil  toi,  U  il 
cncr,  theic  eome  tu  atiuid  further  and  further  rmm  tlie  utcru>r  ■ 
and  lu  the  aheil  at  the  Msnie  time  riim  bIiovc  ihe  aurfacc  of  al 
tlie  liolea  are  nddcd  la  at  their  l>aial  edgei,  and  arr  ibu*  can* rrt«4  iata 
■bell;  tubex,  generally  freely  open  at  llic  huttum  aa  «ell  ••  at  lb*  lav- 
Sometimes  these  tubes  are  climed  at  the  liottum,  and  tb»  i*  ommU; 
canted  by  their  aides  having  been  added  tu  in  a  Rpiral  direciiuu,  A  loi^ 
vhat  sinuous  double  ridgeorfiaiiire,  leadingfrom  the  talwaitflKiUa  talk* 
pxtrrior  border,  can  always  be  perceived  on  the  aiidcr  aid*  of  th*  AttL 
OccMionally,  tbongh  rarely,  in  ?ery  old  shells,  ■  socond  MfiM  of  biia 
is  formed  oulsidc  the  flnt  four  hole*,  and  often  ft  Uaiaacf  la  tbii 
may  be  piTcriTed  in  the  jaiM- mention  id  flainm  aptodiBg  • 
little  at  their  outer  nid>,  thmi  forming  four  u««  circnmrenmliil 
Indentations.  The  purpnoc  of  this  peruliar  alracturr,  aopftrrntlj.  ■•  ti 
^TC  support  U>  ihi-  niucli  drpreancii  and  thin  shell.  In  CAlAmamlaa 
tMlal«-t  and  teabronu,  we  linve  seen  a  slight  indicilion  uf  a  liraitor 
■tnielure,  in  tlie  rurmatiun  uu  ibe  under  aide  of  like  ilicll,  bat  cmk 
fined  to  the  linea  of  sutiirt's,  o(  obscurely  tubulir  pillars:  v«  hnr 
also  somcthiug  analogous  in  tbe  aingulnr  midrib*,  in  PlaljflqHHs 
oauaiuf;  the  memhranuiii  baam  In  be  comet.  I  need  only  r«inl«r 
add,  that  the  parietea,  in  Chaiiiiriipli<i,  are  rather  thin,  and  an  earn- 
posed  of  tnmslureut  aht^ll.  piiiielured  for  the  entrance  uf  tnlmlt.aitb 
the  puiicturea  uHen  arranged  in  airaight  lines. 

Ojitrmlar  Vaiee$  (Gg.  I  J). — Tbeae  are  atUuhed  by  •  narruw  opens- 
lar  membrane  to  the  sheath,  but  little  beneath  the  summit  o(  the  sWU. 
The  Srvta  are  considerably  arched  or  conTci :  the  irttcaUr  ndx*  >■ 
very  proiaiiieul,  and  there  is  a  thick  atrotiK  adductor  ridgr.  Tlic  3Viy« 
liafi  I  short,  rather  broad,  rounded  spur,  placed  very  n(«riy  in  tW 
middle  of  the  ral'e:  the  crests  for  the  tergal  Jepreiaorca  mm 
deietnped,  and  are  simplr. 

MoutA. — The  crest  of  ibe  labmm  is  hairy,  and  ia  mvdi  1 
OoL  The  palpi  are  small  and  narrow,  with  long  brisllei  at  tbar 
apice*.  The  mindihlp*  bate  four  or  lite  tcetb.  with  ibt  low  pvt 
pectinated.  The  maulln  arc  notrbnl.  Of  the  Cirn,  ibe  seeood  njr 
ts  aliort,  and  all  the  segments  are  thiciily  clothed  with  brtatlM.  TW 
tliird  pair  in  the  arrangement  nf  the  bristle*  resembles  the  fiMir  po^ 
tetiof  pair*.  The  segmrota  in  these  pairs  are  etongaled,  and  Mippoif 
four  piira  of  main  spinea. 

1  waa  not  able  to  abserce  any  Braiukia, 
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14.     Pachylasma.     Nov.  Genus.*     PI.  19,  20. 

Chthamalus.    Fkilippi.    Enameratio  Mollusc.  Siciliae. 

Ccmpartmentsy  when  the  shell  is  very  young ^  eight ;  when 
mature^  either  siw,  or  in  appearance  only  four  owing  to  the 
dose  union  of  the  lateral  compartments :  basis  calcareous. 

DUiriMum^  Mediterranean,  and  New  Soath  Wales ;  deep  water. 

The  two  species  here  included  form  a  very  natural  genus, 
though,  as  far  as  the  shell  alone  is  concerned,  at  first  sight 
there  is  an  unusual  amount  of  difference  between  them. 
This  genus  offers  an  instance  of  a  case,  far  from  uncommon 
in  natmre,  though  so  unfortunate  for  the  systematist,  in  which 
the  most  obvious  and  useful  characters  of  a  group  are  com- 
pletely masked.  When  I  first  examined  Pachylasma  gigan- 
teum,\  I  did  not  doubt  that  it  was  a  Balanus;  and  when  I  first 
looked  at  P.  aurantiacum,  I  thought,  from  there  being  in 
appearance  only  four  compartments,  that  it  was  an  Elmi- 
nius;  in  neither  case,  from  the  absence  of  alse  to  the 
rostrum,  did  I  even  suspect  that  the  species  belonged  to  the 
sub-family  of  the  Chthamalinae.  But  when  I  examined  the 
included  animal's  body,  I  found,  in  both  species,  the  labrum 
bullate,  not  notched,  with  the  palpi  small,  and  the  mandibles 
with  their  lower  teeth  not  laterally  double.  Again  I  found 
in  the  third  pair  of  cirri  only  the  basal  segments  thickly 
clothed  with  spines ;  and  lastly,  there  were  caudal  appen- 
dages. Now  these  characters  are  pre-eminently  those  of 
the  Chthamalinse ;  in  fact,  they  are  those  met  with  in  the 
typical  genus  Octomeris,  with  the  exception  of  the  presence 
of  caudal  appendages,  and  these  occur  Catophragmus, — a 
genus  standing  next  to  Octomeris,  and  in  no  other  genus 
of  sessile  cirripedes.  Moreover,  if  we  look  to  the  shell  of 
Pachylasma,  the  absence  of  pores  in  the  parietes,  or  at  least 

♦  Uaxvc  thick,  and  «Xrt<r/«a,  a  valve. 

t  Dr.  Philippi  called  this  species  a  Chthamalus ;  giving  this  {generic  name 
from  an  exammation  only  of  the  separated  valves  in  a  iossil  condition. 


ffpecio  c 
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of  gymnietrical  longitiidiiinl  ribs  on  their  inner  *uri 
and  thti  [HH^uliur  character  of  t)ic  norruw  rndii,  liinlljr  c 
fering  in  structure  from  the  [i&ricteH,  arc  chomrtcn  wbi 
arc  rurc  in  the  KidaninK-,  but  univcrsul  in  ttie  ClithatDaliiB 
llcncc,  taking  the  whole  or^ani^ntioii  of  the  two  xpi 
I'uchylasinii,  it  is  certain  tlint  they  niuHt  be  raiikrd  am 
the  Chthanialiiio.-,  though  the  k'ading  rhnnuicr  of 
group,  namely,  the  roslnuu  bcinf(  furnished,  like  the  c 
with  alie,  here  fails.  Owing  to  thiit  conviction,  I  ciuuidmI  i 
very  young  individuals  of  7'.  yiy/n/r«wi,  and  in-iipocinMntl 
only  the  ,^th  nf  an  inch  in  height,  1  was  interested  tiyj 
6naing  eight  «;parate  comport  luenLi!,  with  the  roctruM 
having  distinct  alat ;  hence,  at  this  early  ngi^  as  far  i 
shell  is  concerned,  this  npecies  may  be  said  ti>  be  ao  I 
mens  i  and  we  have  seen  that  this  likewise  holds  gcx 
with  the  included  animul'a  body ;  us  the  young  vliclf  in-' 
ereaws  in  size  the  minute  roslnuu  and  rostnvUtrral  com-  | 
partmcnts  blend  together  (PI.  19,  fig.  SA),  without  extn  \ 
traces  of  sutures  Ijeing  left.  I 

With  res|)ect  to  Pachylmma  auraatiacum,  I  have  tioduulit  I 
that  at  an  early  age  it  would  possess  a  perfti^tlj  di<itiDCt  A 
rostrum  with  ala';  for  in  the  one  sperinion  whirli  I  have  aevii,  f 
the  compound  rostrum  is  divided  by  sutures,  faintly  visible^  * 
both  externally  and  internally  (Pt.  20,  tig.  1  a,  1  h),  into  three 
com[>nrtments  (n,  a,  a),  of  which  the  middle  iinn,  or  true 
rostrum,  «till  shows,  in  the  manner  in  which  il  undcrtapatbe 
little  rostro-latcral  coiuiMirtmenta,  vestiges  of  ala*.  I  may  rv-  , 
mark,  tliat  we  have  here  the  same  structure  as  in  Chclonobie,  I 
formerly  dcseril)e(l,  with  the  following  diU'erenees,  that  ben  J 
the  sutures  [uiss  thnnigh  the  outer  lamina  of  the  parictcs,  no  I 
tliat,  as  seen  externally,  the  seporntion  of  the  three  coin-  | 
purtmcnts  is  much  more  iwrfeet  than  in  Chelonobia ;  on  the  J 
other  hand,  internally,  the  »epuniliou  is  less  distinct,  lu  the  J 
two  nidimcntary  rostro-hiti-ral  eompnrtnients  do  not  fomi  I 
part  of  the  sheath.  Pack^lanma  aarantiaeum  is  further  re.  I 
roarkabic,  from  tlie  two  lateral  compartments  (c,  t>)  on  each  \ 
aide,  t*'nding  to  blend  together.  iK-ing  only  scparatHl  by  I 
sutures  not  tnore  distinct,  externally,  than  those  scpantthig  i 
the  compound  rostrum,  but  more  diittinct  intemiiUy,  for 
they  run  up  the  shesth.     Frooi  these  facta  it  foUowa,  that 
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this  species,  viewed  outside,  without  particular  care,  would 
be  said  to  consist,  like  an  Elminius  or  Chamassipho,  of 
only  four  compartments ;  if  the  sheath  alone  were  looked 
at,  there  would  be  said  to  be  six  compartments ;  but  when 
the  walls,  especially  their  basal  edges,  are  carefully  examined, 
either  internally  or  externally,  the  eight  compartments  can 
be  plainly  distinguished. 

With  respect  to  the  affinities  of  this  genus,  we  have  seen 
that  both  in  the  included  animal's  body,  and,  at  an  early  age, 
in  the  shell,  it  is  extremely  close  to  Octomeris:  in  the  presence 
of  caudal  appendages,  and  in  the  basis  being  calcareous,  we 
have  a  clear  affinity  with  Catophragmus ;  in  the  two  lateral 
compartments  of  P.  aurantiacum,  tending  to  become  blended 
together,  we  have  some  relationship  exhibited  to  Chamsesi- 
pbo,  as  is  likewise  shown  in  the  structure  of  the  second 
and  third  pairs  of  cirri.  If  the  genera  of  the  Chthamalinse 
were  ranged  in  a  circle,  Pachylasma  would  be  the  point 
of  contact  with  the  Balauins.  I  must  repeat,  that  it  is 
extremely  unfortunate  that  when  the  shell  alone  of  P. 
giganteum  is  examined,  it  is  hardly  possible  to  separate  this 
genus  from  Balanus. 


1.  Pachylasma  giganteum.     PL  19,  fig.  ha — 5rf. 

Chthamalus  6I0ANTEUS.   Phiitppi  (!)  Ennm.  MoUaso.  Sidlis,  1836. 

Shell  and  operculum  dirty  white :  carino-lateral  and  la- 
teral  compartments  furnished  unth  similar  ala. 

Hob, — Mediterranean ;  Sicily ;  deep  water ;  often  attached  to  the  MiUepora 
tupera,  and  sometimes  associated  with  B.  tuiipi/ormu.  Fossil  in  the  tertiary 
b^,  near  Messina.    Mas.  Brit.,  Cuming,  Stutchbory,  Lyeil,  Philippi. 

I  owe  to  the  kindness  of  Dr.  Philippi,  authentic  speci- 
mens of  his  Chthamalus  giganteus^  from  the  tertiary  beds 
of  Messina :  had  this  distinguished  naturalist  seen  recent 
specimens,  or  a  fossil  one  with  all  the  valves  united,  he 
would  no  doubt  have  perceived  that  this  species  cannot  be 
classed  with  Chthamalus.  I  am  also  indebted  to  Sir  Charles 
Lyell  for  some  magnificent  specimens,  which  he  himself 
collected  near  Messina. 
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Ofnerat  Apptaranet. — Rbftll   conical,   nigged,   iirmnlar,    vitb  l|^| 
liura    or   Krowtli    plain ;    colour    ilf«il    iliny    «hil«.      Orifiov    l'*!^H 
diiunoiii]-itiB[n:i],   imrrnw  Iowm-<1«  lite  mrinil  enili   noCclicd.       B^B 
narrow,    bur-ly  tlutmct   from  the   tinrieli!* ;    in  Um  moic    iDJiTidMn 
■omclimfn  aliicut,  and  •umctituca  running   a  rarrc  rikbnn,  iiwiflMj  1 
to    the  lower  edge   of   a  comiiarlmcul.       The  diamttiie    grovib  fl 
eflccted  bj  the  alw.  which  seen  eiurunllf  are  Itraad.  ukI  aUuB^ 
marked  hy  lioeft  or  grovil),     Bawil  iliameier  uf  larmt  rMcot  aprcv 
men  1-1^  ;  height  of  bigheal  compartmeut  (■  carina)  l'4;  knd  wnU 
at  base  o(  widfst  ro*(rum  S'.t  of  an  inch.     Atnon^t  tfaa  tarnH  man- 
Riena,  height  of  highciit  compartment  (a  carina)    VS,  widlfa  or  iht 
aamo  one  inch  ;  width  of  wiilett  roilnim  11  of  a  inch.     One  of  ihiw 
carinic,  a  little  hdow  the  iiiidillc  point,  wa«  actually  -3  of  an  tod  M 
thirknc",  from  which  circamatancc  I  have  giTcn  the  gtneric  nmmt  «f 
Pachyhunia. 

Seula,  triangular,  liui  the  width  varici  a  little ;  growtJi-ri«^M  pr^ 
ntucnt,  tinuoiu,  with  a  few  alight  furrow*  radiating  bvam  iba  Ufa  flf 
the  Taltc.  Iiilcrnally,  the  articular  ridge  i>  not  Tcrjr  praniiwali  Mr 
ia  (here  a  deep  depmaion  f<ir  the  adductor  muaclr.  ftDd  none  Uk  tW 
lateral  deproaor  muicles.     The  upper  part  of  the  ralrc  projectt  Imljr. 

Tfrya,  broad,  broader  than  the  nt'Ula :  tlie  growtb-rid^ca  nr  pv^ 
mineut,  and  angularly  upturuvd  cla»e  along  the  irutal  aiar^ ;  th« 
cariual  half  of  the  lalve  i«  mnootli,  with  tlie  faiiiieat  traee*  at  lo«ip 
tudinal  atria;.  A  portion  of  lh«  ralre.  nearly  half  of  ita  entin  wtath 
oa  the  acutol  tide,  la  slightly  depreased  below  the  gniMa]  UtvI,  iW 
depeudi  ihghily  benealj)  tbo  basal  margin  un  ibe  cmnnal  aide:  tUa 
evidently  formi  ibe  ipur.  The  cariual  margin  ii  unuly  abai^b^ 
with  the  lines  of  growlb  upturned  along  it.  lulcnially,  ibe  artitmlar 
ridge  in  the  upper  part  i*  eiiremcly  promincut:  the  crcala  for  tW 
drpre*«or  muRclea  arr  rrry  prominrnt,  and  deprnd  b«i»ealli  Uw  kMti 
mai^n  bite  a  comb  :  thry  ritcnd  o>er  nearly  half  the  baiftl  vm^i^ 
and  the  innscic,  in  n  corrrtpondiiig  manner,  i*  unusuaUy  aptMal  oat, 

StmclHrr  of  ShtH  ami  lladii .    the  com  part  meo  la  arv  attacbad  la 


each  other  Iraa  atrongt^  than  in  any  othrr  i-impcdv  which  I  hat*  n- 

■akeo  ID  apiri 
generally  fall  to  piccca  with  a  touch.   In  full  and  half-gtnwn  spactBi 


amtned,  so  that  when  driFdapccimciia  arc  snaked  id  apirits  nf  wimtbij 


L 


the  carino-lateral  compartmenia  arc  nearly  ai  broad  as  tha  lalml  e 
parlmcnlii  in  very  youugsuecimens, about  j'^thnf  an  iodi  in  baaal  Ak- 
metrr,  they  arepmporiiuually  much  narrower.  Tlimi//jar«atro(igctts 
in  young  upecimeni ;  in  old  ones  ihev  attain  a  thickncn  I  haieaearndj 
aecn  equalled  except  in  Chclonobia.  Their  internal  aurfacn  are  •sMMtb, 
aa  ia  ibe  basal  internal  nurgin  in  young  suedmeus,  hut  in  vid  apvo- 
raena  it  is  roughened  with  abort,  blunt  ridgea  and  little  pointa.  TW 
Badii  arc  often  ab»cnt :  when  prearul  they  are  icry  narrow,  and  aoa* 
aiat  merely  of  a  nbbon-like  portion,  formed  hy  uhliqu«ly  wptBinwl 
layera  of  growth,  more  prominent  than  on  the  parietea.  "nt  Aim  V« 
TCT7  largely  developed;  (hey  arc  ailded  to,  during  the  rtlaniiltif 
growth  of  tha  ahrll,  in  a  regular  sweep  all  the  way  down  to  die  bnri 
margin,  and  coturquently  they  do  not  form  ■  pfrt«ffflhr  AmiHir  m 
uoauali    exienudly  they  arr  plainly  marked  by  liiHo  of  gtovlhi   4ty 
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are  added  to  a  little  above  the  line  of  attachment  of  the  opercolar  mem- 
brane ;  their  summits  are  very  oblique.  The  sheath  has  its  basal  edge 
slightly  hollowed  out. 

Bans,  solid,  calcareous,  very  irregular,  and  of  variable  thickness. 

I  have,  under  the  Genus,  alluded  to  the  structure  of  the  rostrum :  in 
one  shell,  the  basal  diameter  of  which  barely  exceeded  -^th  of  an  inch; 
the  compound  rostrum  (being  -^^^ths  of  an  inch  in  height),  had  its 
basal  margin  (being  ^^ths  of  an  inch  in  width)  rendered  deeply 
sinuous  (see  PI.  1 9,  fig.  5  b)  by  two  indentations,  corresponding  with 
and  caused  by  two  notches  at  the  top  of  the  valve.  These  two  notches 
extended  down  barely  y^Tfth  of  an  inch  Tstrictly  ^^^^ths)  from 
the  summit  and  then  disappeared ;  so  that  when  the  shell  was  under 
f^th  of  an  inch  in  height,  (only  one  distinct  zone  of  growth  having 
been  formed),  the  now  compound  rostrum  consisted  of  three  separate 
compartments ;  and  there  were  eight  compartments  altogether.  Of  the 
above  three  little  compartments,  the  middle  one,  or  true  rostrum,  had 
large  alee,  which  could  be  most  distinctly  seen,  extending  on  both  sides, 
under  the  little  rudimentary  rostro-lateral  compartments.  These  latter 
overlapped  the  compartments  on  both  sides  of  them,  as  in  all  the 
Chthamalinse. 

Mouth :  labrum  bullate,  with  no  central  notch ;  nor  is  the  inner 
fold  of  the  labrum,  forming  the  supra-cesophageal  cavity,  thickened,  as  in 
Balanus :  minute  muscles  run  from  this  inner  fold  straight  back  to  the 
cavity  formed  by  the  outer  bullate  fold :  the  crest  of  the  labrum  is 
hairy,  with  a  row  of  the  minutest  bead-like  points  or  teeth.  Palpi, 
small,  broad,  placed  almost  parallel  to  the  sides  of  the  mouth,  with 
their  apices  not  nearly  touching  each  other.  Mandibles,  with  three 
large  nearly  equal-sized  single  teeth ;  the  whole  inferior  angle  strongly 
pectinated.  Maxilla,  small,  with  a  broad,  square  notch  beneath  the 
two  or  three  great  upper  spines. 

Cirri :  first  pair  short,  with  the  rami  equal  in  length.  Second  pair, 
with  the  anterior  ramus  having  broader  segments  than  those  of  the 
posterior  ramus,  and  with  all  the  segments,  except  the  few  uppermost, 
thickly  covered  with  spines ;  the  posterior  ramus  has  rather  less  than 
half  the  segments  thickly  covered.  Third  pair,  very  slightly  shorter 
than  the  sixth  pair ;  anterior  ramus  with  the  lower  segments,  less  than 
half  of  the  whole  in  number,  thickly  covered  with  spines ;  posterior 
ramus  with  only  the  lowest  segments,  about  one  fifth  of  the  entire  num- 
ber, thickly  covered ;  the  other  segments  of  these  two  rami,  and  the 
upper  segments  of  the  posterior  ramus  of  the  second  pair,  closely 
resemble  in  the  regular  arrangement  of  their  spines  in  pairs,  the  three 
posterior  pairs  of  cirri.  The  pedicel  of  the  third  pair  supports  nume- 
rous, irregularly  scattered  bristles.  The  segments  of  the  sixth  pair  bear 
four  or  five  pairs  of  main  spines,  with  a  few  intermediate  spines. 

Caudal  Appendages. — Multiarticulate,  narrow,  tapering,  sitnated  on 
each  side  of  the  anus :  each  segment  has  two  little  tufts  of  spines  on 
each  side  of  its  upper  edge.  These  appendages  are  about  one  third 
longer  than  the  pedicel  of  the  sixth  pair  of  cirri :  in  a  specimen,  in 
which  the  rami  of  the  sixth  pair  had  twenty- three  segments,  the  caudal 
appendages  had  nineteen  segments. 
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PenU  ihort,  bairy,  finely- ringril,  with  do  prajeedng  point  i 
(lorid  buii.  BraneAia  modcratt^ly  iMTjft,  urmrijr  ciivalu,  BSt  i 
piloted. 

FouH  Speeimeiu. — With  reioMt  to  tbe  SicUian  tiicdnMn*  afM  ■* 
by  Dr.  PhilJppi  and  Sir  C.  LjtU,  I  nnwe  iio  (liffrKDCt  wiMlevtf  ftaM 
(he  recent  specinieiu,  excepting  in  tbeir  Ktr«l«r  uie  uti  tbiLkif. 
it  mii't,  however,  lie  borne  in  minil  that  I  lu*e  Men  anlj  lulf-*JoHa 
recent  (hellii.  Tiie  one  riwail  orutum  nbicli  I  Late  wm  w  nik« 
broxlcr  than  ii  u>ual  with  die  recent,  but  1  haic  tm  one  bcmIj  at 
broHil.  Till*  ipccici  necmi  lo  have  been  eitremrlj  commaa  vbm  Ik 
beda  at  Meuinn  Were  ile iioiiteiJ,  anil  probiibl;  it  atiaiiifd  a  faufcr  ■■( 
than  il  duel  at  prvMnt.  Ttir  com  pari  men  tn  »rt»iwMjttomnimuftUtB^ 
which  in  eaul;  utidentood,  by  the  facility  with  vliirlit  ■■  atow 
■taied,  reccut  Bpecinieiu  fall  to  pieces.  ^^ 


2.  Pacqvlabha  acrantiacuh.     pi.  20,  6g.  I  a — I  it.   ^| 

SAeli  linked  icUh  orange ;  viewed  rxlemalljf  trrmn/ormri 
o/oniy  four  compartmenUi,  oit'iny  to  (ke  etrrtKO^atera/  amJ 
laterai  compartments  on  each  gide  beiny  trparatrd  omfy  if 
an  obncure  fenurf. 

ff«A.— New  Soutli  ^V'■lc■  j  ■pparentijr  fmm  deep  w>l«r,  Ulackei  lo  maA 


Gtntral  A/^mraiKt. — Shell  cunieil,  imooth,  with  a  linn  trfonap 
coluar  i  oriliee  lar^.  deeply  nolcbrj,  •uli'lriaufular.  VMnd  u- 
leniall}',  the  cuuipartmeiiu  in  appesnuiee  are  unly  fuur;  bat  oa  dn« 
examination,  the  Uleral  runt  part  uirou  are  leen  to  bedittded  by  a  mj 
floe  fiuure  into  two  ueariy  equal  cunipariineuu.  Tbe  ruatnta  m 
broad  and  flal,  and  when  carefully  exiimiuctl.  it  aUo  ia  mtb  Ib  ht 
dirided  by  two  fina  fiaanm  into  iJiree  conipartmrala  i  of  iktam  iIh 
middle  one,  or  true  roatmni,  ii  a  rery  little  broader  than  Um  imIib- 
lateral  romportment  on  eacb  aide )  hence,  on  carvfal  esamiaUMn.  tk 
abell  11  found  to  conaiat  of  eight  eompartmeni*.  The  canna  m  mnA 
eomprraard.  Tlie  railii  (in  my  one  apFciincn)  bit  not  derelopcd.  At 
canna,  and  the  two  Lateral  compartnienla  nlonc,  hair  aliCi  forthteMni^ 
lateral  eompartmenla  are  too  cloacly  joined  to  the  latcfai  conpartacUfc 
and  the  true  rualrum  ia  too  duaely  joined  to  the  rottfo-toewl  cw 
partmenla,  in  havi-  their  alar  iletelupcd.  Tbe  foor  alv  which  V* 
oeTeluped,  are  lery  broad,  widely  eipoaed.  and  marked  eztannUj 
linn  of  growth.  Tb«  haaal  aiuneter  of  njr  one,  nppainl^ 
apecuaeu,  t*  one  bdi. 


1 


*  1  an  inikfalcd  lo  Mr.  [lowerbank  fur  Ihii  onique  a»d  iulcnMnR  1| 
which  1  haTC  det>^^  i"  the  BnUali  MuMiua 
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Structure  of  Shell,  ^c, — The  inner  sarface  (fig.  1  b)  of  the  rather  thick 
parietes  is  gmooth,  except  close  to  the  base,  where  it  is  roughened 
by  a  few  irregular  points.  The  sheath  descends  low  down,  and  has  its 
lower  edge  slightly  free.  The  sutures  are  much  plainer  on  the  internal 
than  on  the  external  surface,  and  can  be  here  plainly  seen  to  be  eight 
in  number.  That  portion  of  the  carino-lateral  compartment,  which 
helps  to  form  the  sheath,  is  narrow,  though  the  whole  compartment  is 
of  very  nearly  equal  width  with  the  lateral  compartment.  It  is  a  singular 
fact,  that  no  portion  of  the  rostro-lateral  compartment  helps  to  form 
the  sheath ;  for  the  alae  of  the  lateral  compartments,  overlap  the  whole 
upper  part  of  the  rostro-lateral  compartments,  and  abut  against  the 
true  rostrum.  Hence,  when  the  sheath  alone  is  examined,  the  number 
of  the  compartments  appears  only  six.  In  a  section  the  true  rostrum 
can  be  seen  to  underlie  the  rostro-lateral  compartments,  and  thus 
exhibits  vestiges  of  alae.  The  fact  of  the  rudimentary  rostro-lateral 
compartments  not  forming  a  part  of  the  sheath  offers  a  marked  difference 
from  Chelonobia,  which  otherwise  has  this  part  of  the  shell  very 
similarly  constructed.  The  diametric  growth  of  the  shell,  which  seems 
to  be  considerable,  is  effected  by  the  four  large  alae  of  the  carina 
and  of  the  lateral  compartment  on  each  side.  The  sutural  edges  of  the 
alse  are  added  to  in  a  regularly  inclined  line  down  to  the  basis.  The 
basis  is  calcareous,  and  not  very  thin. 

Both  opercular  valves  (fig.  1  c,  1  cT)  closely  resemble  those  of  the 
last  species. 

The  Scuta  are  remarkably  narrow  and  elongated:  the  external 
surface  is  slightly  furrowed  longitudinally,  the  prominent  lines  of 
growth  are  much  wrinkled.  The  articular  ridge  is  blunt,  and  not  very 
prominent.  The  upper  part  of  the  valve  is  reflexed,  and  a  consider- 
able portion  must  have  projected  freely.  The  Terpa  are  nearly  twice  as 
broad  as  the  scuta :  the  carinal  half  of  the  valve  is  very  smooth,  and  is 
coloured  beautiful  reddish-orange.  The  spur  is  tolerably  distinct.  The 
articular  ridge  is  not  very  prominent. 

The  Mouth  resembles  that  of  the  last  species.  The  mandibles  have 
three  sharp  teeth,  with  the  inferior  part  narrow  and  pectinated  with 
long  spines :  the  edge,  also,  between  the  upper  main  teeth,  is  pectinated 
with  short  spines,  which  latter  often  have  their  summits  crenated.  The 
maxillae  are  notched ;  the  inferior  corner  is  produced  into  a  small 
step-formed  projection.  The  outer  maxillae  are  more  pointed  thanisusual. 

The  Cirri  most  closely  resemble  in  every  detail  those  of  P.  giganteum; 
1  can  point  out  only  one  slight  difference,  namely,  that  the  lower 
segments,  in  the  posterior  ramus  of  the  third  cirrus,  which  are  thickly 
clothed  with  spines,  are  more  numerous  in  proportion  to  the  upper 
segments  with  the  spines  arranged  in  regular  pairs  (being  as  4  to  14), 
than  in  P,  giganteum,  in  which  only  one  fifth  (or  4  to  20)  are  so  clothed. 

Caudal  Appendages. — These  are  very  small,  not  being  more  than 

«ne  fifth  of  the  length  of  the  pedicel  of  the  sixth  cirrus :  their  segments 

.«ire  indistinct,  and  they  support  a  very  few  coarse  spines.     The  rami  of 

"^he  sixth  cirrus,  in  the  one  specimen,  had  twenty-five  segments,  whilst 

^ach  caudal  appendage  had  only  five.     Hence  the  caudal  appendages 

^re  far  less  developed  than  in  P.  giganteum. 
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15.     Genus— OcrontKt*.     Tl.  SO. 


OcTomKU.    a.  B.  Sotftrhj.    Zooloffiml  Jovntil.  tol.  i,  f-   >K 
Julj,  168S. 


Compartments  eight: 
bfm»  membranoua. 


radii  wtM  Ihnr  h(^   rrtrmmtrd- 


•      I 

ocnmdetablf  ^^H 

Dtill    dMIWt^^l 

Mrtinents:  tM^| 


Dulnbiitien,  Oupe  ot  Good  IIo{m)  ;  PbiUppine  AraUpdip). 

The  two  species  of  this  genus  difTcr 
cxtcnial  appearance,  though  not  in  esacntiil 
Both,  OS  the  name  expresscii,  have  eight  cnmpvtitMnta 
carino-latvral  twir  arc  rather  narrower  than  theUteral.  fht ' 
basis  is  meinnrnnous.  The  radii  nrr  narrow,  nnd  arc  dis- 
tinctly crimati'il  on  both  sides  of  the  sutures  with  Ibe  tedk 
nently  interlocking ;  but  tlicsv  teeth  coii  hardly  be  dirtiD* 
gnislicd  in  the  liirge,  corro<led  siM.'ciBicna  of  0.  amf^hm. 
The  crenatcd  stnicttm:  of  the  radii  is  identical  with  thai 
described  under  ChthamalHt  denlatiu  aiid  Hembeli; 
indeed,  we  were  to  add  carino-liiteml  eom  part  meat*  I 
the  dhclla  of  these  two  siweies,  they  wonld  l>elong  to  C 
mens.  I  have  seen  only  a  few  specimens  of  either  spi 
of  OetonicriB.  and  none  pnrscned  ill  sjurils ; 
fore  I  know  nothing  of  the  nnatooiy  of  the  sofUr  paitlu 
I  was  not  able  to  make  out  distinctly  any  bmnehiK. 
cirri  differ  considerably  in  the  two  smTieii,  in  nearly  I 
same  way  as  in  the  two  species  of  ChamH.>sipho.  In  I 
Btructnre  of  the  second  pnir  of  cirri,  and  iti  tlie  tendency  of  ll 
basal  margin  of  the  |>arictiii  to  fomi  bay>like  indentatioi 
Ocfoitieris  OHgtiloxa  shows  some  speeiul  iiHinity  lo  Chamimipt 
KMtrlli/urmin.  I'nder  I'uchylasuia,  I  staled  that  that  BcniM 
wasi  closely  related  to  Oetomens ;  nnd  1  Imvc  just  altuoed  h 
the  close  aflinily  of  the  latter  to  the  divinion  of  the  j 
C'hthaniains,  which  has  crenated  radii. 
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1.    OCTOMERIS  ANGULOSA.       PI.  20,  fig.  2  a — 2  6. 

OcTOMBBis  AK6UL0SA.    G,  B.  Sowerby.    Zoological  Journal,  vol.  2, 

July,  1825.    And  Genera  of  Recent  and 
Fossil  Shells,  Plate. 

—  Stutchbukii.    /.  E,  Gray,    Annab  of  Philosophy,  new 

series,  vol.  10,  August,  1825. 

—  AUGUBEA  (?)     Chenu.    Illust.  Conch.,  Tab.  4,  fig.  2. 

SheU  dirty  white,  ruffffed  and  massive :  aUe  thick^  with  their 
sutured  edges  coarsely  crenated. 

Hah. — Al^a  Bay,  Cape  of  Good  Hope.  Attached  to  littoral  rocks ;  often 
associated  with  Balantts  Capensis  ana  Chihamalui  dentatu^;  Mus.  Brit., 
Cuming,  Stutchbury,  Bowerbank. 

General  Appearance  and  Structure  of  Shell, — Shell  extremely  rug- 
ged, irregular,  massive,  generally  much  corroded,  steeply  conioil 
or  even  sub-cylindrical :  orifice  large,  broad,  rhomboidal,  of  nearly 
equal  breadth  at  both  ends.  Colour  dirty  white,  often  slightly  tinted 
yellow  from  the  investing  membrane,  and  from  thin  layers  of  punctured 
membrane  alternating  with  the  laminae  of  shell.  The  parietes,  in  old 
specimens,  have  very  irregular  longitudinal  ridges,  or  rather  plates 
projecting  out,  sometimes  much  branched,  and  generally  curved 
inwards  so  as  to  meet  each  other,  thus  forming  round  the  basal  margin 
a  circle  of  cylindrical  apertures.  In  old  large  specimens  the  radii  are 
not  developed,  and  till  the  compartments  are  disarticulated  there  is  no 
trace  of  the  toothed  structure  of  their  sutural  edges :  in  this  condi- 
tion the  sutures  exist  as  deep,  rugged,  narrow  fissures.  In  younger 
shells,  the  radii,  though  narrow,  are  distinct,  and  have  their  surfaces 
transversely  ribbed,  and  their  edges  toothed  and  interlocked  with  the 
teeth  of  the  recipient  furrow.  Some  of  the  specimens  present  a 
curiously  deceptive  resemblance  to  Elminius  plicatus.  Basal  diameter 
of  largest  specimen,  one  inch  and  a  quarter ;  height  one  inch. 

The  parietes  are  remarkably  thick,  but  the  compartments  separate 
easily :  I  have,  however,  seen  one  instance  in  which  they  were  partially 
calcified  together.  Their  internal  surfaces  are  very  smooth.  The  sheath 
does  not  descend  low.  The  alse  project  rectangularly ;  they  have  thick 
edges,  and  these  are  coarsely  crenated  in  transverse  lines.  Of  the  radii 
sufficient  has  been  said. 

Scuta  (fig.  2  b)  :  these,  in  all  the  specimens  seen  by  me  but  one,  have 
been  deeply  corroded,  and  their  outline,  as  in  Chthamalus,  considerably 
modified :  in  the  one  specimen  well  preserved,  the  exterior  growth- 
ridges  were  extremely  prominent.  The  articular  ridge  does  not  project 
much,  nor  is  the  articular  furrow  very  deep.  There  are  more  or  lest 
distinct  crests  for  the  lateral  depressor  muscles.     The  Ter^a  are  rather 


I 

I 


4>i4  BAl.ANlllJ:. 

DUTow,  villi  ■  tnitll  roiiadrtl  »yar.  maJrniirly  diMinet-  Th*  tip*  «f 
tlie  crmti  for  the  drprruor  muieU  bucly  depeuil  t>«M«lk  tb>  oHii 
marpn. 

Alout/i :  labnim  oonnidrrjiltlj'  tiulUir,  wtlh  thr  rrvat  luirr  bmI  hr^ 
uiihcd  with  *  few  mont  miniilr  trrib.  I'nlpi  (in*)!,  viih  tli«ir  tip*  nal 
nenrly  toucliiiifc  cich  otiirr.  Mmirlililrs  with  Tour  Irclh.  uf  «kirh  ika 
lowrr  one*  are  iBlcrall;  iloublR -.  inferior  prirtinBiril  fNininn  ■nail.  IW 
niKillir  are  notrlltd,  hut  ibeir  oullinr  diffrrrd  iin  ofifXHiitr  atdra  a(  tW 
iiitliviiliial  rianiinf  il.     Oiitrr  luaxillo!  Inlubsii  nii  Ih'ir  inarf  faoe. 

Cirri. — Till?  tint  pair  him  the  rami  unngiial  iii  Iri>g1h  b;  aboitT  ihn* 
•rgiiii-iila,  haTJng  lix  ■rjcniftiU  »ii  oni-  ai)d  nine  on  iheolhrr  ranna.  Ik 
iLr  M^coni)  pair  tlii.-  aiitenur  ramiu  i*  n-markabljr  iliort  aoJ  rxltriB*^ 
broad  :  the  liteaei^mirmBur  which  it  is  compuarj  Win);  tbicklr  corena 
with  briatl^i.  aotnr  of  wbicU  arc  %rrj  coaraeljr  and  iliMiUly  pc<ctinal*d : 
the  posterior  rainiu  it  neartj  twice  aa  Iouk  a*  the  aiitrriar  nUBBa.  «m4 
baa  eleven  leKinenti ;  of  ihexe,  cxceptiDg  ibe  two  baaal  trgmttM  wfciA 
■m  rather  thickly  corercd  with  *pinri,  the  othera  reacMblc  m  ihv 
■rraogPin«nl  of  tbrir  ipinr*  the  four  pa*trrK>r  pnira  of  cirri,  <*itk  th> 
exception  that  there  ia  a  tingle  tran«Ter*c  row  of  rathrr  long  wfimm 
along  the  upprr  and  iiinrr  lateral  ecfgcofradi  •egnMrnt.  Tkr  ngwirwla 
in  all  tlie  four  poitcrinr  pnici  nf  cirri  rearnihtr  rack  otbef  in  wuinr 
each  four  pain  of  nmrn  ipines  (of  which  the  two  lower  pttn  uc  akan|, 
with  ■  tufi  of  ipiall  iutrnnrdial«  ipiuc*. 

Th«  peiiia  ia  rvinarkable  from  iu  fen  araaU  aiu  ani]  tbortaCM,  «•■ 
being  more  than  once  aiid  a  half  aa  Umg  m  ihe  prdietl  of  tW  mUk 


2.    OCTOMKRIS  BKUSNKA.       PI.  id.  fig.  3  fl,  3  4.  " 

SAf/J  reddinii-broteii,  deprenrd.  Ihin,  Jinvig  fHnvmdUm- 
gitudinally :  terffum  wUk  /ie  basai  maryim  kavimg  a  tligltl 
angular  bend. 

ttat.— Philippino  Archipelago  ;  rare :  Una.  Cuarim. 

General  jtpptaramte  ami Stmrlnrt.—SbtU  circular,  muck  depnaMd; 
mluimed  brown,  with  an  orange-red  tint;  aarface  rrfnUrlj  and  n«- 
rowly  furrowed  in  loDgitudinai  linra,  tlie  intrrmrdiair  mu&dtd  ridfea 
projectiuf;  at  tbc  haul  margin  in  fiiiKft-hke  poinu.     The  rigbl  cttm- 

Cnnieni*.  when  duurlirulaied.  arr  of  nearly  «)ual  ntn  ;  ib«  c»nn»- 
era]  and  ruatro  lateral  rom^iannienta  being  rather  inialler  tban  (W 
othera.  The  radii  are  neatly  looihed:  but  with  the  rtevption  of  tknr 
lewth,  which  arc  eaually  drtrlojieil  on  both  aide*  of  the  Mttinc^  uti 
which  clotely  interlock  in  ilic  lower  part  of  the  ■hell,  but  atand  m  link 
apart  in  the  upper  part,  the  rad»  can  hardly  be  aaid  la  be  dcTelo^pnl. 
Tna  tite  do  tiol  form  a  rectangular  ahotililer,  the  lower  aiargto  beiaf 
ngttlarij  carv»<J  into  the  paneiw ;  the  upper  nanrin  u  only  tU^Ujr 
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oblique ;  the  external  sarface  is  furrowed  by  lines  of  growth.  The 
shell  increases  a  little  in  diameter,  chiefly  by  the  growth  of  the  alae. 
The  parietes  are  not  very  thick,  with  the  inner  surface  smooth,  but 
with  punctures  placed  in  rows  for  the  entrance  of  the  tubuli:  the 
laminae  of  Bhell  alternate  with  layers  of  yellow  flnely  punctured  mem- 
brane. Basis  formed  of  thin  membrane,  in  concentric  slips.  Basal 
diameter  of  largest  specimen,  '6  of  an  inch. 

Seuia  broad,  with  the  lines  of  growth  few  in  number,  but  extremely 
prominent,  so  as  to  form  folds :  basal  margin  with  a  very  slight  angular 
bend :  articular  ridge  not  very  prominent.  Terga,  with  a  narrow  slip 
along  the  scutal  margin,  having  the  lines  or  folds  of  growth  so  pro- 
minent as  almost  to  form  a  series  of  small  transverse  pits :  the  basal 
margin  of  this  portion  forms  an  angle  with  the  rest  of  the  basal 
margin :  no  spur  can  be  said  to  exist :  the  crests  for  the  depressor 
muscle  depend  a  little  beneath  the  basal  margin :  articular  ridge  very 
prominent. 

Mouth  :  labrum  and  palpi  as  in  the  last  species.  Mandibles  with 
three  main  teeth,  apparently  single,  of  which  the  lower  tooth  has  its 
upper  edge  pectinated :  the  inferior  part  of  the  mandible  is  pectinated 
as  usual.  The  maxillae  have  two  notches,  one  beneath  the  two  upper 
large  spines,  and  the  other  in  the  middle,  separating  some  thicker  and 
thinner  spines. 

Cirri :  first  and  second  pairs  short,  with  the  anterior  rami  in  each 
longer  by  about  two  segments  than  the  posterior  rami ;  all  the  seg- 
ments thickly  covered  with  bristles.  The  third  cirrus  is  much  longer 
than  the  second  cirrus,  with  the  posterior  ramus  longer  than  the  an- 
terior ramus ;  on  the  latter  the  three  basal  segments,  and  on  the  pos- 
terior ramus  the  two  basal  segments  are  thickly  covered  with  bristles ; 
the  other  segments  have  bristles  arranged  as  on  the  three  posterior 
pairs  of  cirri,  namely,  each  segment  has  four  pairs  of  main  spines,  of 
which  the  two  lower  pairs  are  short. 

The  unarticulated  support,  whence  the  articulated  portion  of  the  penis 
arises,  is  unusually  long,  equalling  the  pedicel  of  the  sixth  cirrus. 


16.  Gentis — Catophragmus.     PI.  20. 

Catophbagmus.     G.  B.  Sotoerdy.    Grenera  of  Becent  and  Fossil 

Shells.    Plate. 

Interior  compartments  eiff/it,  with  several  exterior  whorls 
of  small  supplemental  compartments:  basis  either  mem- 
branous or  calcareous. 

Ditiribuiion,  West  Indies  and  Australia.  Attached  to  littoral  shells  and  rocks. 

This  genus  is  very  remarkable  amongst  sessile  cirripedes, 
from  the  eight  normal  compartments  of  the  shell  being 


486  UALAMDX. 

Riirrounded  by  several  whorls  of  siipplcmrntal  e 
or  scales  :  these  are  arnmged  symmetrically,  and  cl« 
size  but  increase  in  titiniber  Lownrds  Ibe  ciRiitiirt;mioe  I 
baaal  iiiui^in.  A  wt>ll  preserved  8|iet-im(.-u  bai  a  very  c^rnol 
oppearance,  like  wrtain  conimmnd  flowen«,  which  whennJf 
o[«:ti  are  surrounded  by  imbricated  und  gmduatcd  scale*- 
The  Chthanialina*,  in  the  structure  of  the  lunutfa  and  cirri 
and  to  u  certain  extent  in  llmt  of  the  Bbcll,  lilt  up  the 
interval  between  the  Dalaninir  and  Lepndidic:  uid  C«to- 
phragiuua  fornu,  in  a  very  remarkable  manner,  the  trans- 
tional  link,  for  it  is  impossible  nut  to  be  stnick  with  l^ 
rcBcmbtance  of  its  shell  with  the  cnpitulum  o(  Follietpea 
Tn  PolHcip&s.  nt  Icnst  in  certain  aperieN,  the  hciiUi  and  toga 
are  urticuluted  togetlicr — the  carina,  rostrum,  and  thnt 
pairs  of  laters,  making  altogether  eight  inner  valves,  are 
considerably  liu^r  than  those  in  the  outer  wborli — the 
arrangement  of  the  latter,  their  manner  of  growth  and 
union, — all  ore  as  in  Catopbragmtu.  If  we,  in  imagioa- 
tion,  unite  some  of  the  rharocters  found  in  the  diffemt 
BpecicH  of  I'olliei[)cs,  and  then  make  the  itcduiirlr  ao  short 
(and  it  souiptiines  is  very  short  in  /*.  Mi/r//a)lhBl  lbe\'Bl*ea 
of  the  capiluluiu  should  touch  the  surfape  of  altochnioit.  it 
would  be  impossil)Ie  to  [wiul  out  a  sin^je  es/enaf  chonclar 
hy  which  the  two  genera  in  these  two  distinct  families  could 
be  distinguished  :  but  the  more  imixirtant  difl'emncca  tn  the 
armngcinent  and  nature  of  the  mnscles  which  are  nHadwd 
either  to  the  opercular  valves  or  surround  the  inside  of  tlw 
peduncle,  would  yet  remain. 

Although  all  the  valves  of  the  shell,  even  (he  eight  in 
the  innennost  whorl,  are  very  thin,  yet  from  tlicir  number 
in  the  successive  wliorU,  and  from  each  being  concave  in* 
words,  so  aa  to  form  a  cavity  or  tube  into  which  the  cariiun 
enters,  the  total  thickness  of  the  sides  of  the  shell  is  voy 
considcrnble.  Doth  of  the  species  of  Catopbrogmui  oc- 
curred mingled,  in  the  one  case  with  THraclUa  porota  and 
in  the  other  with  T.  fiiirjmrtuceiu  ;  now  the  walls  of  tboe 
ibclls,  we  know,  are  very  thick,  and  arc  permeated  by 
several  rows  of  pores,  occupied  by  threads  of  corium ;  wc- 
in^  this,  we  may  be  pennittcd  to  believe,  tlut  the  several 
eiterior  wltorU  of  valvea  in  CatophragnniK,  between 
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the  corium  is  prolonged  for  some  way  upwards^  are  of 
service  to  the  animal,  by  thickening  its  shell,  in  an  analo- 
gous, but  not  homologous,  manner,  as  in  Tetraclita. 

Considering  the  whole  structure,  external  and  internal, 
of  Catophragmus,  with  the  one  great  exception  of  the  ex- 
terior whorls  of  valves,  there  is  hardly  a  single  generic 
character  by  which  it  can  be  separated  from  Octomeris  and 
Pachylasma ;  indeed,  I  am  not  quite  sure  that  it  would  not 
have  been  better  to  have  run  these  three  genera  together. 

Of  the  two  species,  I  will  first  describe  C.  polymeruSf 
and  not  the  C.  imbricatus  of  Sowerby,  inasmuch  as  I  have 
plenty  of  excellent  specimens  of  the  former,  whereas  the 
original  specimens  of  C  imbricatus,  in  the  British  Museum, 
consist  of  one  old  and  not  perfect  shell,  without  the  oper- 
cular valves  or  the  included  animal's  body ;  and  the  other, 
though  quite  perfect^  far  from  mature.  As  far  as  these 
materials  allow  of  minute  comparison,  the  whole  shell,  with 
the  exception  of  the  basis,  and  the  opercidar  valves  agree 
very  closely  in  the  two  species,  whereas  the  included  animal's 
body  differs  more  than  is  usual  in  nearly  related  species ; 
— thus,  C.  imbricatus  has  caudal  appendages,  of  which 
there  is  no  trace  in  C,  polymerus,  and  I  have  seen  only  one 
other  instance  in  which  this  organ  was  absent  in  one  species 
{Scalpellum  villosum)  and  present  in  the  other  species  of  the 
same  genus.  Under  these  circumstances  it  will  be  most 
convenient  first  to  describe  in  detail  C,  polpnerus,  and  then 
only  indicate  the  points  of  difference  in  C.  imbricatus. 


1.  Catophragmus  poltmerus.     PI.  20,  fig.  4  a — 4e. 
Basis  membranous :  caudal  appendages  none. 

Afa*.— New  South  Wales  (Twofold  Bay),  Mus.  Darwin;  Swan  River  (?), 
Mus.  Cuming.  Attached  to  littoral  rocKs  and  shells,  and  associated  with 
Tetracma  purpuraseens,  BcUanut  nt^rescem,  ChtkanuUus  antennatm,  ChawuBsipho 
coliunna. 

General  Appearance. — Shell  Dearly  circular,  moderately  or  slightly 
depressed;  colour  grey.  The  eight  normal  compartments  of  the 
inner  whorl  are  two  or  three  times  as  large  as  those  in  the  second 
whorl ;  the  other  smaller  compartments  or  scales  graduate  very  regu- 
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•II  neatly  iiiibhc«t«d ;  tWy 
ilb  tlicir  ritnnc  lip*  gtam^ 
from  Uimlly  uverlaufiing  ru'li  other,  tlirir  «i«mftl  avriJieai 
(a*  urcn.  wlirn  cormtiei],  in  ng.  4  rf,  or  wbco  tlicUtljr  ripowd  •flcr  Ikt 
contiiiuctl  j:ruwth  of  Uicir  bauil  margin*,  lii  Sg.  4  ■)  bNOOM  ItMip- 
luUinally  kcpted,  oflcu  with  a  tvcundary  ridge  or  aboolder  on  aat  wlr ; 
they  are,  nlwi,  cn>»«i'd  by  rallu-r  cuntpicuoai  aod  rrfiilar  iiii««  ** 
gruwlh,  or  mure  utrictly.  rurmcr  linn  of  union  bplvccn  ibe  irvmi 
TalTci:  tli«  onDce  of  the  ihdl  in  thi«  perfect  roiiditmn  U  Mh- 
rbomboidal  and  notched,  and  iht^  tcuia  are  united  (o  iKr  t^tfm  bf 
Dearly  straif^ht  siiiurea.  Oo  the  other  hand,  «bcD  the  abeU  bw  hats 
con«ldfrably  currodrd.  and  ihia  acemt  l'>  be  thr  nore  comnoa  M»- 
dition,  the  appcaraiirc  ia  not  elegant :  the  (calca  in  the  mtrettmn 
whoria  are  not  imbricaled,  hnt  owing  to  their  upper  parfa  havMf 
hcen  worn  down,  ihey  prctcnl  a  le»«rlated  aurfare  (^  rf).  with  ifar 
teuerv  gmiliinti-il  in  aiic,  and  of  n  i>rculiNr  ihape,  oamely^,  ■  ncUBfW, 
with  a  more  or  lea*  brood  aqnare  prnjrclion  on  the  ntetuir  dilt,  tofC^ 
iher  ufien  with  n  large  triuarc  notch  on  one  or  hath  comrra,  taoM 
by  their  iHienUly  nverUpjong  each  other.  Some  nf  tlie  •brtla  tre  ao 
deeply  corro'led,  that  nu  poniun  of  the  original  tarface  ia  pimfTwl, 
excepting  the  lua  ermoit  head-like  acolra  1  and  the  whule  abell  baa  a* 
rugged  an  ai)>ecl.  tliat  the  ■uerciiire  whorU  nf  the  varo-dowo  nl*e* 
mighl  euily  be  overlooked.  In  the  cornideil  apedmuM,  ib«  aftft« 
HpproBcbei  10  circular  in  onlline,  and  la  large  and  nearly  entire  i  tW 
acuta  and  lerga  are  deeply  interlocked  together.  Tb«  Ur^gtal  apecmea 
which  I  have  leeu  wna  ont^  inch  and  a  quarter  iu  baMl  diameter. 

SInirlHre  of  tht  SAell. — The  eight  inner  oornial  cuiti[iartiuenta  M9 
Dot  thieker  than  the  outer  valvei,  and  are  far  thinner  than  in  ordiHtT 
acMile  eirripedea.  They  arc  arranged  aa  in  Oetomeria.  The  latend 
coni|)artineni«are  broader  than  the  rout ro-laleral  and  cartua-UlCfsIma- 
piulinrnl*.  Tlir  ■hrlty  laminie,  of  which  tbrae  campartaimla  mad  tk» 
oprrrular  faNesareroinpoiwd,  alleruair  with  yellow  mnnbraaDiial^ar^ 
exactly  ■•  in  ihe  ea«e  wilb  Oclnntent.  The  lateral  eilgra  of  th*  mm- 
parirnenu,  beneath  the  alir,  in  the  nix  compaHinenia  hariag  abs,  ImbJ 
uiwarda,  npecially  ji»t  ahore  the  baaia,  an  that  tbe  cooipartmcaU  is 
their  luarr  rmrta  (Itg.  4  e)  itand  niucb  moir  arparala  tban  ti  omhI. 
The  haial  nlge  of  each  la  irregularly  toolhrd.  The  alieaib  prewnta  na 
partieular  charvter.  The  eigiil  com  part  men  la  ha*e  tongiludmal  iImnJ- 
<ler«  and  riha  an  their  rilcmal  lurfaoei,  caumrd  by  llic  lateral  overlap- 
ping and  pmatltv  of  tbe  exirnitr  tcalea.  They  are  alra  marked  b)  ■Jigbl, 
«  ur  oblique  calearcout  ridge*,  cauwd  by  fhcallaebnseBtai  the 
le.  by  whirh  ihry  aie  united  to  the  amallcr  eomparlnMitU  tv 
a  ontaidethem.  A  new  hneof attaehmmt.andci>nM<pieBllyaaa« 
T  ta  formed,  lower  and  luwet  down  at  each  periud  of  gnrwtli,  ■•  tba 
1  !■  added  to  ai  tlie  ba*i>. — in  the  aame  nannre  a*  uv«  ri«l|ca  air 
adiled  ta  the  lover  tdg*  o(  the  *be«th  at  each  penod  of  grwth.     TW 
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shell,  excepting  id  old  worn-down  specimens,  increases  largely  by  dia- 
metric growth  :  during  the  diametric  growth,  the  outer  scales  must  be 
laterally  separated  a  little  from  each  other,  and  probably  they  are  late- 
rally added  to ;  but  there  are  no  distinct  lines  of  suture,  or  rows  of 
smaller  scales,  corresponding  with  the  sutures  between  the  eight  inner 
compartments.  The  alae  do  not  project  much ;  their  edges,  as  well  as 
the  shoulders  into  which  they  fit,  are  generally  irregularly  crenated : 
they  are  added  to  during  diametric  growth  above  the  line  of  attachment 
of  the  opercular  membrane.  There  is  no  appearance  of  radii ;  but  as  the 
eight  inner  compartments  are  added  to  laterally,  and  are  often  cre- 
nated, on  the  edges  which  correspond  with  the  radii  in  other  Cirripedes, 
such  edges  must  be  considered  as  radii. 

With  respect  to  the  scales  in  the  several  outer  whorls,  they  resemble 
each  other  except  in  size,  and  the  outermost  scales  are  reduced  to  mere 
transversely  elongated  beads.  Their  basal  edges  are  concave  inwards, 
being  bent  like  the  ridge  of  a  house ;  hence  sub-triangular  spaces  or 
tubes,  lined  by  the  corium,  run  up  between  the  scales.  When  per- 
fectly preserved,  the  outline  of  each  scale  is  a  much  elongated  triangle, 
but  usually,  from  their  summits  having  been  worn  off,  the  outline  is 
nearly  that  of  a  parallelogram.  Their  basal  edges  are  dentated,  and 
their  upper  parts,  both  on  the  outside  and  inside,  are  marked,  where 
joined  to  the  other  compartments,  by  slight  calcareous  ridges :  outside, 
there  are  longitudinal  shoulders  (PI.  20,  fig.  4  6),  caused  by  the 
lateral  overlapping  of  the  adjoining  scales ;  these  are  best  seen  in  sec- 
tion in  corroded  specimens  (fig.  4d):  ou  the  inside  there  are,  also, 
in  the  upper  part,  slight  medial  longitudinal  ridges,  caused  by  the 
sutures,  which  the  scales  have  covered. 

In  large  old  specimens  there  are  ten,  or  even  more,  whorls  of  com- 
partments, but  it  is  scarcely  possible  to  count  them  with  any  accuracy. 
The  first  whorl  consists  of  the  eight  large  inner  compartments,  though, 
homologically,  it  is  doubtful  whether  the  rostro-lateral  compartments 
in  any  sessile  cirripede  really  belong  to  the  same  whorl  with  Uie  others. 
The  second  whorl  consists  of  eight  smaller  pieces,  covering  the  eight 
sutures  in  the  first  whorl  (see  the  tracing  of  the  basal  edges  of  all  the 
compartments  and  valves  in  a  very  perfect  specimen,  PI.  20,  fig.  4  c). 
The  third  whorl,  in  large  and  perfect  specimens,  consists  of  twice  the 
number,  or  sixteen,  still  smaller  scales,  corresponding  with  the  sixteen 
sutures  of  the  second  whorl ;  but  sometimes  there  are  less  than  sixteen 
pieces,  owing  to  some  of  the  scales  being  large  enough  to  cover  two 
adjoining  sutures  as  well  as  the  intermediate  portion  of  the  compart- 
ments of  the  first  whorl.  In  the  fourth  whorl,  instead  of  there  being, 
even  in  the  most  perfect  specimens,  twice  sixteen,  or  thirty-two  pieces, 
there  are  only  twenty-four ;  this  being  caused  by  single  pieces  (placed 
alternately  with  two  pieces)  being  broad  enough  to  cover  two  sutures 
as  well  as  the  intermediate  portion  of  the  compartment  of  the  third 
whorl.  In  the  succeeding  whorls  this  same  arrangement  seems  to  be 
the  usual  one,  so  that  in  the  fifth  whorl,  instead  of  there  being,  in  the 
most  perfect  specimens,  twice  twenty-four,  or  forty-eight  pieces,  that 
is,  twice  the  number  in  the  last  whorl,  there  are  only  thirty-six  scales, 
or  once  and  a  half  as  many  scales. 


BALAMOJE. 


I  it  firmly  milkcrai  Ia  th«  • 


4t)U 
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of  nltnchnieul. 

Scuta,  iiearl;  flat ;  the  ijlicular  riilf;v  ii  'er;  ero 
Un  deep  anitnilarrurrow  both  nbuie  and  brlow;  bntUMni 
or  the  ndp>  anil  furrows  vnric* :  therv  u  ■  ]iit  for  Um  ■daactw  ■ 
but  nu  I'rvKU  ur  iiiArk*  fur  the  oilier  miuclea.     Tb*  Trrfm  w*  r 
abL'  from  th«  titrumc  proratDODor  of  the  ■rtiruUr  ridp  aad  4f| 
the   artifuUr   furrow.      The   biuiJ    marKin   ficwd   iiiliraalljf   i 
straight,  fto  ihnt  ibi-re  appear*  to  bo  do  (pur  i   but  vievwd  a 
when   the  Rre«t«  for  the  (lepm>or  muaclr*  are  M«a  ts  d 
•iderabl;  bcnoMh    tbo  true   bwuil  maripD,  n  tligbl,  t 
may  be  pi-rcclTeil  to  ciiat.     'Ilirae  tlrpcDdiog  crrtU  for  th»  ■ 
am  raiher  thin,  but  thry  extend  oTxr  half  the  baW  margin  at  tb«  *■!*«. 

ifoHth.—'ThvltAmiR  ia  very  hulUtr,  bcinfc  u  WfC  lu  iU lowf  H» Jiarf 
axi*  «■  the  ml  of  llir  month  ;  crcai  liairy,  wkth  tomr  nry  nuBVle  UMk. 
I'lJpi  truiienled,  with  ihrir  apicn*  not  nearly  toucbii>|  (Mih  ockwi 
tliickly  elnthril  with  ipinn.  Maiidihira  «iih  thrre  Urge  ata^  (MtK 
of  which  Ibf  luwrr  otir  ha*  a  «in|(lr  line  loolh  at  tt«  ti|>p«r  h«Ml  tift, 
altuwiujt  a  tctidrncy  In  benime  peclinatfil ;  inferior  part  fltoft,  ttan^ 
perlitiaud.  itUxilliP  nulrhi-d,  with  a  alight  teani  Dotdl  I  '  -'^-'^' 
double  proiuiuenct  in  the  lower  part. 

Cirri. — Pint  aud  iFeuud  paint  ihort,   with  the  rani  in 
equal  in  length  by  about  four  ivfrtncnt*  i   on  both  tbbu  in  ll 
cirrut.  and  in  the  ahorlcr  ramiia  of  tbe  ttnl  cimw,  ttien  i 
cosTKly  pectinated   ipineK.      All  four  potieriur  drri   are  i~ 
•t^aietita  bear  lire  pair*  of  ilrODK  auiueK,  with  a  large  i 
tuft  of  flue  apinea :  the  doraal  tuit  u  alau  large,  coouatit^  of  abart 
thicL.  and  loon  liner  ■pines.   Thrre  ia  no  vcsiigeof  nraJa/oj 
thongh  present  iu  the  aucceedinfc  apedea. 

Branchiae  moderately  Urge,  in  area  equalling  Lite  | 
Dot  plicated. 


2.  CATUPSKAr.MDS  IHBRlCATtlS. 


O.   B.  Smtfif.    Oaatn  of 
and  FoMil  BUa.  Hate. 


Ba*ia  calcareoHB :  caudal  appendaget  fnraent. 
£/M.— AuUgua,  Weat  Indira,  attached  to  a  TrlritrUtm  ftnm 


Aa  itated  ander  the  genua,  tlus  apceiea  ia  known  from  two  a| 
1  the  British  Muacum,  on*  of  which  ia  fiill-aited.  being  three  qnarten 
of  an  inch  in  diameter,  but  isdealituie  of  the  oulcmoal  whoria.  of  tbc 


J 


oercnlar  ralvea,  and  animal'a  body  i  llie  other  ii  perfect,  bnt  rer; 
nng,  lining  hnrcly  two  tenlba  of  au  inch  in  baaal  diameter.  A*  far  sa 
^  dianctera  can  be  made  oat  from  thrae  nuterinla.  I  csa  pereeiw 
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no  difference  from  C.  polymery  in  the  shell,  excepting  that  in  the 
Bmall  specimen  of  C.  imbricatus,  there  would  appear  to  exist  fewer 
whorls.  The  opercular  valves  are  likewise  closely  similar:  in  the 
scuta,  however,  of  the  young  specimen  iu  the  present  species,  the 
articular  ridge  seems  to  be  a  little  broader,  but  this  is  so  variable  a 
character  that  no  confidence  can  be  placed  in  it :  these  valves,  more- 
over, externally  have  a  broad  furrow  along  the  middle,  running  from 
the  apex  to  the  basal  margin,  which  is  not  the  case  with  the  scutum  of 
C,  polymeru9 :  but  then  I  have  often  seen,  in  young  specimens  of 
Balanus,  a  similar  furrow,  which  is  quite  absent  in  full-grown  speci- 
mens. When  we  come  to  the  basis  we  find  a  good  diagnostic  character, 
for  here  it  is  calcareous :  it  is  rather  thin,  solid,  and  white ;  towards  the 
outside  it  is  pitted  with  small  cavities,  corresponding  with  the  small 
teeth  on  the  basal  edges  of  the  compartments.  The  latter  adhere 
firmly  to  the  basis.  The  central  internal  surface  is  covered  by  an 
irregular  network  of  imbedded  cement-ducts,  some  of  which  bifur- 
cate. From  the  description  here  given,  it  will  be  seen  that  any  figure 
would  have  been  superfluous,  the  last  species  having  been  so  well 
illustrated. 

Mouth. — I  can  point  out  no  difference,  excepting  that  the  palpi  are 
here  more  oval  or  less  truncated  at  their  ends ;  and  that  the  lower 
comer  of  the  maxillae  seems  to  be  more  prominent.  In  the  Ctm,  the 
rami  of  the  first  and  second  pairs  are  nearly  equal  in  length :  none  of 
the  spines  are  coarsely  pectinated.  In  the  four  posterior  pairs  of  cirri, 
instead  of  a  tuft  of  small  spines  on  each  segment  between  the  pairs 
of  main  spines,  there  are  only  a  few  minute  intermediate  spines :  the 
dorsal  tufts  are  also  here  smadler,  but  are,  as  in  the  last  species,  com- 
posed of  short  thick,  and  longer  thinner  spines. 

Caudal  Appendages, — This  is  the  only  species  of  sessile  cirripede, 
with  the  exception  of  the  two  species  of  Pachylasma,  which  possesses 
these  organs  :  they  are  situated  on  each  side  of  the  anus  in  the  usual 
position :  they  are  minute,  equalling  in  length  only  the  lower  segment 
of  the  pedicel  of  the  sixth  cirrus :  in  a  specimen  in  which  the  rami  of 
the  sixth  cirrus  had  eighteen  or  twenty  segments,  these  appendages 
consisted  of  only  three  tapering  segments,  supporting  a  few  thick 
apines. 

Bronchia. — I  believe  I  discovered  these,  consisting  of  two  minute 
pouches,  placed  at  the  carinal  end  of  the  sack :  if  this  observation  be 
correct,  this  species  differs  from  C.  polymerua  in  the  much  smaller  size 
of  these  organs. 


REMARKS  ON  BBONNS  LIST  OP  FOSSIL  tUMUnM  < 
AND  CllTliA.MALlN.«. 


Tbn  following  »|iociN  or  (oaiil  UsUniil*  are  gi^ra  in  thai  muH 


tlic  '  KnumenUir 


■A  tu 

»ubip  or 


I'klaMatulugi 

Iml  ■  fair  tru 

Mtrobing  ihrougL 


^  .   .  Gcudito  liar  Natvr  :* 

trunU  oil  eicli  tiiwies,  inigbt  ktnatttr  ait*  ft 

■I ml  "or 


IIh!  =  . 

T^Mfiitella  maxima  of  Momn,  ■ 
would  bate  been  ■  wnudcrful  (act,  ronniclrnnK  that  no  trae  (oiilc  amyiii 
luu  bilbitrto  liKii  found  iu  tbia  fannnlbn,  iiid  tbat  il  inj^ia  the  nMlcMa  •# 
Cetaiiu  at  this  period ;  but  I  bavs  becD  i^onnnl  Uwt  the  Um&  m  |wKti  • 
not  ■  Cinipnle. 

Diadama  ((ibfaB  =  Corooula  bifida  iif  UnnB.  in  hit  'IlaliaM  Tvtiar- 
Qebild«'(l&31),  p.  120  (ua  Plate).  Wtlhout  ■  much  fdler  dneriptiM  !«■ 
form  no  judgmrnl  on  tliii  spccin. 

Itiairwta  taigara  i>  proboUj  the  Ovoumta  tttri**^,  a  Cn(  CiMafl  tm^AtA 
bj  me. 

Pgryam  muj/a/a,  Miohelotti.  In  'HuU.  Soo.  OmIor.' Iok.  t.  p:  UI,*BH1 
MUM  without  aiiv  il' -riiil imil.ilili  il  i'  a  »)(i<>ii)m  iif 

Pgrg«ma  <«  ■.  Ii.pfa  i*  a  *ycnj»  •( 


'^.1 


(•■kckamalia  lUUaiMt,  tud  li;  fhilijipi  to  be  fonml  fcaaS  w  Sleih  ^  Ma4 
roa;  b«  liie  cue  but  thv  littoral  liabila  of  tlie  ipecic*  do  Mt  nrnjut  d  my 
{iruhablp. 

AuImu  Mr«M«niif  of  Prtsbotdt,  found  in  the  CarboaifenM  tatmMm\  Wl 
I  hare  gif  itn  m;  n^unna,  iu  m;  '  Manoftraph  ou  tbc  Foaatl  LapaiGitK,'  ^  i»  Iv 
diibdiFTiiig  that  tliii  ii  a  Ualaoos,  or  even  a  Oirripcde. 

Balanmi  ailnurmm  a|>prm>i  Iu  Im  a  mire  nana  br  Coorwl,  pilliaha4  h 
Murtun  in  hia  '  Sjuopaii  of  the  Organic  Rcniaitu  ol  the  CtcUoaaM  Qnnf^ 
\yH,  Apprudit,  )>.4. 

HhUmih  rmvyuau  a  bfirfl;  docribod  and  poorl;  Bfufld.  wUlHHt  Ik 
operr^lar  ralio,  b(  Morlnn,  in  hit  'Sjoo|»i«,'  ml  tmm,  p.  7i,  PL  |0,|^S; 
tbn  Kotvnc  tpcciis  af^arcutlj  rcMinbln  the  Eoonic  B-  MfW^iww  rfSawMtw, 
'    '   n  Ihia  wuflc ;  but  quite  iuilitpetiMMi-  detaila  of  alrwMn  (nr  UaA- 


aklke 


tIescnbeJ  tn 

liaalion  an>  uot  giTen.     Another  fiKun-  of 

Jo>inul  of  Sricucv'  (K,  S).  toL  i.  I'l  1.  fljt  fl. 

Bai»»iu  ninaa^fai,  nMuiHUf,  and/iiu/a/s.of  Ikfrauw,  aa  wdl  ai  all  iW  otto 
■ptciri  nantrd  b;  liiiii,  aic  docnbcd  »u  iniprrfratlj,  iluti  thr  drwrijiiiuna  aa*  «( 
pa  value  wbulerer,  citrj  dcscnptioD  briiif  ajiplicable  lo  errn  >{iiviiT*  -  I  mm! 
aild.  tliat  the  B.  ommMmu  a  nut  the  B.  emmmmmU  of  BnliU]'aulboni.  a  aa^ 
Bfiplitid  to  anrral  forma, 

AaleaiB  iWl«  ii  brirflj  drwribrd  and  djpircd,  but  wilhool  the  oanwahg 
tilna,  bj  laaae  Ijra,  n  liii  '  rontriWii'u*  iaOecHafj;  WSS,  f.%\\,  V\.t, 
If.  US-     1  do  not  thiak  that  I  luie  wicn  thi*  ipodoa. 

K*Umm»  tfalftri,  Uciuila.  Mimndru*  der  VciatriiKnMgra.'  Uk.  ii,  1^.  U. 
No  Dfeavalar  laliea  an  Riven  i  thi*  apeoea  eannat  be  ana  afvpcaiiaaata^ 


Aotew  pWM,  Cou^  'PvMUawIlaof  UioKoeFamtfiQflori'.SUUi^' 


DOUBTFUL  FOSSIL  SPKCIES.  493 

p.  77)  PL  44  (in  '  Journal  Acad.  Nat  8c./  Phil.,  vol.  vii,  p.  134).  I  cannot 
recognise  this  species ;  it  resembles  B,  parcaitu ;  but  as  tne  radii  are  rather 
narrow,  and  apoarently  with  slightly  oolique  summits,  it  may  be  B,  amcacus; 
the  opercular  valves  are  not  figured. 

BalaMMi  iagitiata  is  merefy  a  provisional  name  without  any  description, 
given  in  a  paper  on  the  Crag  by  S.  Woodward,  in  the  'London  and  £din. 
rhilosoph.  Magazine,  Brewster,  Taylor,  and  Phillips,'  voL  vii,  July — 
December,  1835,  p.  354. 

Balantu  subUevis,  J.  de  C.  Sowerby,  in  '  Geolog.  Trans.,'  2d  series,  vol.  v, 
PI.  25,  fig.  3.  Plate  extremely  imperfect ;  description  extremely  short  and 
useless ;  a  species  from  India  not  to  be  recognised. 

Balanu9  balanoides  ;  tlie  species  thus  named  by  Kanzani,  and  found  by  Philippi 
in  Sicily,  certainly  is  not  the  true  Lepat  balanoitks  of  Linn.,  but  may  be  B.  amphi- 
trite  of  this  work.  In  British  collections  of  Crag  specimens  I  have  found  the 
B.  dolosM  (nov.  spec.)  thus  named :  1  much  doubt  whether  the  truly  littoral 
B.  balanoides  of  Linnseus  has  been  found  fossil. 

B,  cottatus  of  Montagu,  a  synonym  of  B.  tulcatus  of  Bruguiere,  and  of 
B.  porcatus  of  this  work ;  found  fossU  and  recent.  This  species  was  originally 
described  by  Linnsus  under  the  name  of  Lepas  balanus.  But  the  fossil  Lepas 
baianus  of  Brocchi  is  a  different  species ;  if  it  be  the  same  with  the  recent  Lepas 
baiaHus  of  Poli,  then  it  is  the  B.  per/oratus  of  the  present  work.  Again,  the 
B,  sukatus  of  Bronn,  in  his  'Letnsa  Geognostica'  (tab.  36,  fig.  14),  is  quite 
different  from  the  B.  sulcatus  of  Bruguiere  {i.  e.,  B.  porcatus  of  the  present 
work),  as  is  at  once  obvious  from  the  oblique  summits  of  the  radii.  Lastly, 
B.  tesselatus  of  Sowerby  is  a  synonym  of  B,  poreatns,  sulcatus,  costatus,  and 
Lepas  balanus. 

B.  punctatus  of  Montagu  is  a  synonym  of  Chthamalus  stellatus,  see  remarks 
on  that  species :  the  name  of  B.  punctatus  is  often  applied  by  British  authors  to 
varieties  of  B.  balanoides^  see  remarks  on  that  species. 

B,  rugosus  of  Morris's  '  Catalogue'  is  a  synonym  ^B.  erenatus;  found  recent 
and  fossil. 

B.  sulcatus  of  Bruguiere,  a  synonym  of  B.  porcatus  ;  found  recent  and  fossil : 
see  remarks  under  B.  costatus, 

B.  tintinnabulum  of  Linn.,  found  recent  and  fossil ;  but  no  trust  whatever 
ought  to  be  placed  in  the  identifications  of  this  species  given  in  several  works; 
thus  the  Lepas  tintinnabulum  of  Brocchi  is  distinct.  The  B.  crassus  of  Sowerby 
is  the  true  B.  tintinnabulum.  The  B,  /asciatus  of  Dujardin  (perhaps  only  a 
MS.  name)  probably  is  also  this  species.  The  B.  crispatus  is  only  a  variety  of 
B.  tintinnabulum. 

B.  denti/ormis,  Defrance :  see  B.  circinnatus. 

B,  omatus,  Miinster,  '  Beitrage  zur  Petrifact.,'  B.  3,  p.  29,  tab.  vi  (1840). 
No  opercular  valves  or  details  of  structure  of  the  several  species  of  Balanus 
namea  by  Miinster,  are  given,  and  consequently  none  can  be  recognised  with 
certainty. 

B,  concavus  of  Bronn,  fully  described  in  this  work,  with  the  synonyms  given; 
recent  and  fossil 

B.  crassus  of  Sowerby,  a  synonym  for  B,  tintinnabulum. 

B.  latiradiatus,  Munster,  probably  a  synonym  of  B.  tintinnabulum,  see 
remarks  under  B.  omatus. 

B.  pectinarius,  Bronn  ('Italiens  Tertiar-Gebilde,'  p.  128),  does  not  appear  to 
me  fully  enough  described  to  be  recognised. 

B.  pictus  of  Miinster,  possibly  a  synonym  of  B.  ampkitrite :  see  remarks 
under  B.  omatus  and  balanoides. 

B.pliearius,  Bronn:  see  remarks  under  B.pectinarius. 

B.  porosus  of  Hausman  (accordin&r  to  Miinster  of  Blumenbach).  I  cannot 
recognise  this  species  in  Miinster's  '  Beitrage.' 

B.  pustularis  of  Lamarck,  '  Animaux  sans  Yert^bres.'    Scarcely  one  of  the 


49'(  balamdj:. 

rcotil  •(woics  of  B<i]«nn»,   ii»«nVi)   br  Ijimarck,  «__  _    

d«KnptiiM*  ue  cxtrcmclj  imperfect.  I'hrrr  b  «  6^k  rd  B.  / 
Uuiutrr*!  'lS«ilntKC.'  wliioh  uiakei  me  tliink  Uut  Ihu  bmj  be  ■ 
S.  <wacuB»  of  Bniun. 

£, pfnauJalit,  liuialet  •  *c«  remulu  oudn  A.  »nsAH 

it.  riomioieat,  Ilroiin:  msc  remukii  unilcr  B.plii* 

B.tgnamMMt,  Ikfnnctt:  iirorpiuark*  uiider  S.  fii — 

B.  iMIant,  Kronn  ('Lctlin-a  Gcoffnontiin,'  Ufa.  M,  Af.lS).  TotUaif 
t^pa  iMlaru  (I  {imuiuD  a  mUprint  far  rirUat*)  M  Pw,  b  |:ivi«  •  • 
■jnonrm ;  bnl  the  l^qiai  iMlata  uf  Pub  i»  a  Chth»nalii*,  and  Uib  MTlaii^  a 
not  the  CWtC  witli  B.  iMlarii.  I  hare  rcceired  twd  iiiiiniwiiM  fivM  tt* 
CoDliaeat  auned  ff.  iMluru,  lint  Ibrj  ocilaiiilT  differed  fraa  lb*  (ocw  »  taU 
b;  Broun,  for  in  tliat,  tlin  parittra  are  uid  to  bo  noruM  »b4  Ibe  n^  Mif 
narrow :  theK  fardnn  ipeciminiK  1  hare  tuuaed  B.  Itu-iMta*.  A  »pM»ea  iliimlhli 
bj  me  an  A.  ron^ijwtiu,  mcmblm  In  external  apiKanuioe  tke  M.  AtlmM  if 
BrnDit,  hnt  it  ii  mm  labour  in  Tain  to  BtUmpt  idati^iiif  lUaai  bf  (k^ 
external  chatacten, 

B.  ttriatn,  Uefranoc  :  m  nmarka  under  B.  rirriaMulw*. 

B.  UHianiu,  Rum,  '  Hi»t.  Nat.  dii  I'Europe  Uerid..'  ml  tr.  I  e«H< 
noopiite  thia  apccic*. 

B.  Iftariaiiu.  Soirtthj,  »  (jrnotiTin  of  B.fonalmM;  nenrt  nad  fmA\  ib 
tcmaiki  ubda  A.  eottatm. 

B.  tmuriia,  MAnater :  M«  lunaiit  nnder  B.  erwtOm ;  fMy  lUi  h  ■ 
ajnonTm  of  /I.  tvmcarat. 

B.  amplumorflmi,  Ijunani ;  sn  remarka  nndfir  A.  pu^^trit. 

B.  rrtipaiiu,  var.  of  A.  ti»luunthtilam. 

B.  nti»draem,  fjunarck.  From  Cbcna't  '  lUilit.  CnnA,*  la  «Mik 
wnrk  Lamarek'*  nriKinal  apecitncua  are  flnnd;  it  afincar*  tW  1U>  Ii  dv 
A.  ftilUeiu  of  Haulh   Amerida,  whpjv  it   n  ^«]  found    fiiiiil.  Int  iMm^ 


quite  in  error  wlma  be  itatn  that  a  nnetj  nf  Uw  nicfai  a 
fotui  near  Turin.  Brunn  (in  bii  'Italieu*  Terliat-^icbdilr,'  p.lB7}|dna» 
a  ■jDoajrm  to  tbe  Turin  foiail  the  /.^p«i  fiu/iatalmlmm  nif  PmdH  (ta  tt* 
'  Conoholopa  Fussile  tiuba[>cniiina,'  t.  3,  p.  h'il).  and  ibn  p«obab)j  ia  Mnwtl 
and  L  hare  faardt;  any  doubt  that  tlin  Ufiu  UttiaagMmm  of  BitMohi  ii  ft* 
Jl.  iwKMPai  of  Brnna  dcacrihcd  in  tlu  iTr«*ent  wmk 

A.  mtrfiralu  of  llrupiiare  ii  aaiil  ny  I'hilippi  to  br  fovoil  ia  Siolj  i  tm 
remark*  under  B.  lalipa. 

B.  trmipiieatmi,  Lamarck  -,  see  remarks  under  S.  ptalmlmru. 

B.  Ulipa  at  MiiUri  )a  (hv  B.  Hamert  of  this  work,  under  wlicfc  Mow  M 
int'imaiKjn  on  iin  eru1>uinkl  hiiUtn  ba*  h««a  gi*pn.  Tbe  B.  Itlimti  INdi 
and  lUiimii  ii  the  B.  Inti/^firmit  of'^ilic  pntMtnl  work :  and  tkia  latlfT  anOM 
hi]u)ii>   [.-,  i>r.-iir  run.il   .1.  S..'ilv.      !;iil  l)<rrr  hu  b«n  an  m«dt  OSK 

-II  ciDiiaiiicnd  la  br 
III  libich  hair«  bHB 

!.■■  ....»<-d. 

.,  Tjiii-i..i-L     «-.■  rrmarU  .in.lrr  /(.  ,...i.Ur^.- 
B.  l/MemmUntu.  Liiuuriu,  ia  pmhaUj  i  ffnonTm  of  iW  &  Ibwrf  af  flrii 
work  and  ibo  B.  Ulifa  of  Miiller. 
[JL  faw  atlwr  lefmnon  niajt  b*  added  to  tbrse  (titm  bj  BrooB-l 
B.  mittr,  alalad  bj   Lamarck  to   be  foond   foaul  :   m  KaOft*   tuAs  M. 


B.  pUfUant  of  lAinaRk.  is  iiatrd  bf  MoraH  de  Sara  IM  ba  Iband  had 
vitb  tc««il  other  ipaciea  of  Balano* ;  thnt  namod  wilLool  an;  dacfiplina  ■ 
lb  '  AMulaa  im  aaa.  Phfi.  ei  Nat.  dr  Lyon.'  torn  I,  )>.  117- 

B.  tifftlm,  ithiUmmi,  acd  tntmm,  are  nanwa  fiva  tnr  Dtfwnw,  vUfe  abw- 
Widy  wortlina  iMriplioaa 
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B,radiaiu9  is  too  briefly  described  by  Bisso  ('  Hist.  Nat.  de  I'Europe  Merid./ 
tom.iy,  1826),  without  a  figure,  to  lie  recognised;  it  probably  is  not  the  B, 
radiatut  of  Spengler,  Wood,  and  other  authors. 

B,  goUtopomo,  knis,  and  radiatut,  are  mere  names  without  any  description, 
publisned  in  a  Catalogue  by  E.  Hoeninghaus,  in  the  'Jahrbuch  fur  Mineral. 
Ijeog.,'  &c.,  1831,  p.  155. 

B,  kumilii.  Conrad,  iu  the  '  American  Journal  of  Science,*  yoI.  ii  (N.  8.), 
p.  400,  1846,  has  given  a  short  description,  with  a  woodcut,  of  this  species,. 
Irom  the  upper  Eocene  of  Florida.  The  opercular  valves  are  not  described,  and 
I  doubt  whether  the  species  could  be  recognised. 


2.  Family — Verrucid^. 

Cirripedia  mthout  a  peduncle :  scuta  and  terga^  not  fur • 
niahed  with  depressor  muscles^  moveable  only  on  one  side,  on 
the  other  side  miited  immoveable  with  the  rostrum  and  carina 
into  an  asymmetrical  shell. 

The  one  genus  herein  contained  differs  so  considerably 
from  all  the  others  in  the  Order,  in  the  extraordinary  un- 
equal development  of  the  two  sides  of  the  shell,  that  I  have 
instituted  a  Family  for  its  reception.  If  compelled  to  place 
it  in  one  of  the  foregoing  famiUes,  I  should  with  much 
hesitation  rank  it  in  the  sub-family  Chthamalinae,  rather 
than  amongst  the  Lepadidae;  for  it  is  destitute  of  a 
peduncle,  and  has  a  shell,  though  a  very  different  one  from 
that  of  any  true  sessile  cirripede.  In  the  interfolding 
sutures  which  may  be  considered  as  representing  radii  or 
alae,  in  the  basis  being  divided  into  concentric  slips,  and  in 
the  whole  of  the  basis  being  attached  to  the  supporting  ob- 
ject, this  same  line  of  affinity  is  clearly  manifested.  On  the 
other  hand,  in  the  general  shape,  manner  of  growth,  and 
kind  of  articulation  of  the  scutum  and  tergum,  there  is  so 
close  an  approach  to  the  Lepadidae,  that  had  I  seen  these 
very  important  valves  separately,  I  should  certainly  have 
concluded  that  they  had  come  from  a  Pollicipes,  allied  to 
certain  Cretacean  fossil  species,  as  P.fallax  and  eleyans ; 
it  likewise^  perhaps,  deserves  notice,  that  the  upward 
growth  of  the  rostrum,  in  Verruca  nexa,  is  a  peculiarity 
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foniid  only  in  the  valves  of  the  Ijcpadidac.     Veir 
both  from  the  I^^pndifl.T  and  Itaiiinidie  in  tlie  v 
or  external  covering,  having  no  wtlior  muscle 
adductor  scutornni.     In  t)i<;  ehnrHclm  derived  from  tk 
anmial'ii  body,  Vcrnica  a[i])roiicht-!(  both  fuoUiM;  but  in 
the  absence  of  branchiie,  luid  in  the  great  dcrelopmenl  of 
the  caudal  apnendn^cs,  [terhauA  it  coniea  rather  the  ne««t 
to  the  Lenadiaie.  Whatever  aflinit}'  there  i.s  to  tlie  Bolantdc, 
it  is  mueii  stronger  in  tlic  sub-family  Clithiimatirva>  than  to 
the  fialaiiinic ;  though  thi;  nnn-bullate  tabruiD,  in  three  of 
the  M|)enes,  and  the  ga'at  dissimilarity  of  the  third  cim* 
from  the  three  [>ostenor  pairs,  at  tirttt  seems  to  iudicate  | 
closer  relationship  to  the  Bnluiiineu;  but  thchibnim  ii  n 
notched,  as  in  the  lattiT  Mib-family,  and  in  K  »r.ra  it  { 
hullate,  and  sup{K>rt!t  palpi  of  only  small  Hin*.     The  t 
similarity,  hIno,  of  the  third  pair  of  cirri,  conipnrrd  with  t 
posterior  pairs,  is  hardly  greater  than  in  Citiamafia  im/ti 
ff.ctiif>  and  Cliamasipho  columno,  members  of  the  ('Atkam4 
Unit,  though  abnormal  in  this  one  rtispei't.     IV'rhapi  ev«| 
a  Bpecial   affinity  is  evinced    between  certain   apeciei  4 
ChthamaUis,  as  C.  inlertcxtwi,  and  rcrtnin  B[>eri«t  of  Vemx*,^ 
as  r.  nexa.  namely,  in  the  interfoldiug  sutures  and  in  tha 
very  peculiar,  inflected  basal  margin  of  the  wnlU.     Upoa 
the  whole,  the  aflinities  of  the  Vernicida^  arc  complox, . 
nearly  equally  divided  lictwcen  the  two  great  familie 
nalanidte   and    Lepadidic,    or    sessile    and    pedum 
cirripcdcs. 


CmM— VCRRCCA.       PI.  31. 


VakKCCdu*    S^ktm»titr.    E«Mi  d'ua  Noutiu  SnI. 

Cltsu.    Lmtk.     JounwIJe  Plijiiqve,  toni.  8i,  Ju};,  IfitJ: 

Lokcli.   Euejclop.   Brii.   Suppl-  tal.  3,   l«lt;   C 
O.  B.  So«nb]t,  OcDBn  at  Ruxat  ud  tm»&  HmJK. 


milies  ^^| 
inralalt^^l 


laltrfen  viU  tk 


w  DDca,  in  US  nunnorKncrcH  i/rs,  un  um  vm  m^m  m 
CbfloiiolM.  M  M  It  «M  boTun  Uu)  adoptiM  of  the  JiiaMM 

k(«ardiu  to  tke  Rtilo.  it  n^  be  pUMd  am,  atnl  dm  at 
tk  \nmj  of  Bthumteber. 
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Creusia.    Zamarek.    Animaux  sans  Veiiebres,  1818. 
OcHTHosiA.    Banzani.    Memoire  di  Storia  Nat.,  1820. 
Lepas  et  Balanus  Auctorum. 

DitMbuiioH,  Northern  Europe,  Mediterranean,  Red  Sea,   Madeira,  West 
Indies,  Tierra  del  Eucgo,  Chile,  Peru. 

The  shell  in  this  genus  is  extremely  unsymmetrical,  not 
two  of  the  six  pieces  of  which  it  is  composed  quite  resem- 
bling each  other.  At  first  it  appeared  hopelessly  difficult 
to  identify,  in  a  homological  sense,  these  six  valves,  with 
those  of  ordinary  cirripedes,  but  the  difficulty  soon  quite 
vanished.  The  operculum  consists  of  two  moveable  valves 
on  one  side,  namely,  a  scutum  and  tergum,  but  without  any 
moveable  valves  on  the  opposed  side :  the  scutum,  though 
remarkable  from  being  much  smaller  than  the  tergum,  can 
be  easily  recognised  by  giving  attachment  to  the  animal's 
body  and  to  the  adductor  scutorum  muscle.  The  four  other 
pieces  are  articulated  together,  and  form  the  shell  surround- 
ing the  sack,  in  which  the  animal's  body  is  enclosed :  of 
these,  the  two  against  which  the  moveable  scutum  and 
tergum  shut,  are  smaller,  differ  greatly  in  shape,  and  are 
articulated  together  in  a  different  manner  from  the  remain- 
ing two  pieces;  from  these  facts  alone  there  would  be  a 
strong  presumption  that  they  were  of  a  different  nature. 
The  fixed  valve,  against  which  the  scutum  shuts,  is  either 
furnished  with  a  remarkably  prominent  plate  {a  in  fig.  1  c, 
s';  compare  this  with  s'  in  the  reversed  shell  in  fig.l  e),  oris 
hollowed  out,  as  in  F.  newa.  for  the  attachment  of  the 
adductor  scutorum  muscle.  Thus  it  is  rendered  probable 
that  this  fixed  valve  is  a  modified  scutum  ;  but  a  surface  of 
attachment  for  one  end  of  the  adductor  muscle  might,  per- 
haps, have  been  developed  on  any  other  valve,  or  a  scutum 
might  have  become  fused  with  a  lateral  valve  of  the  shell ; 
the  shell  on  this  latter  view  being  rendered  in  idea  more 
symmetrical.  But  when  a  very  young  specimen  is  care- 
fully examined,  it  is  found  that  the  moveable  and  fixed 
scutum,  the  moveable  tergum  and  its  opposed  valve  or  fixed 
tergum,  at  the  first  period  of  calcification,  resemble  each 
other  quite  closely  ;  but  that,  as  each  zone  of  shell  is  added, 
the  differences  become  rapidly  greater  and  greater :  hence, 

32 
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it  may  be  considered  as  directly  proved,  that  the  VBO^ 
valv<;s  (s'  and  Y  in  nil  the  flgtircH  in  F1.  31),  wh'' 
O]i])osed  to  the  moveable  valveis  of  the  oprrciiliim  (s 
coDsiKt  of  an  extraordinarily  inodilicd  scutum  and  I 
It  has  been  shown  (p,  12'J),  that  nt  the  )M.Tind  of  the 
niori))ioiii»,  the  two  Henta,  the  tMo  ttrgn,  and  the  canna  <rf 
the  Lepadida;,  commence  their  K<vwth,  iimkT  tbc  rona  of 
theso-cnlled  "primordial  valves," and  so  differ  fmm  all  tkc 
other  valves  when  snch  occur:  now,  in  two  tpeciei  id 
Verruca,  I  have  found  closely  analogous  primonlia!  v«l»» 
on  the  ftpicca  of  both  the  nioveal>le  and  fixed  KUtutn  and 
tergum  (thus  nSbrdtng  strong  additioiiDl  evidence  that  Uieir 
nalnn-  has  been  rightly  interpreted),  and  on  one  of  the  two 
remaining  valves,  imnicly,  that  at  the  posterior  or  cariBal 
end  of  the  Bliell.  Hence,  wts  may  safely  infer,  that  tkia 
latter  valve,  which,  tliongh  very  much  more  developed  am 
one  than  on  the  other  side,  is  so  far  medial  as  to  curl  romd 
and  cover  ihe  line  of  opening  between  llie  movcaUo  i 
fixed  tergitni,  is  really  a  carina.  The  sixth  valve  difl 
only  very  slightly  in  shape  from  tbc  curina,  and  a  dinctlj 
opposed  to  it :  therefore,  in  accordance  with  all  analogy,  it 
must  be  the  rostrum.  Consc(|uently,  the  shell  in  Vctraei 
consists  of  a  moveable  scutum  and  tergimi,  a  fixod  anttoai 
and  tet^un,  a  carina  and  rostrum,  and,  t»  we  aholl  JM— 
diately  see,  a  membranous  basis — the  basis  being,  as  in  al 
sessile  cirri{>cdes,   the  homologue  of  the  pcdunde  in  tbi 


Ix^pndidir. 
The  I 


:  moveable  scutum  and  Icrgum  stand  at  about  right 
angles  with  the  fixed  pair;  and  as  ihestr  latter  f(ma  a  part 
of  the  wall  of  the  shell,  which  is  always  steep  on  this  sidc^ 
the  moveable  jmir,  which  close  the  orifice,  are  nearly  boo- 
sontal  or  pnmllel  to  the  basis  and  surface  of  attacfamaUL 
Hence,  the  animal's  body,  which  is  Bttachwl  bctntvn  the 
two  scutA,  but  aeare«t  to  the  moveable  scutum,  also,  liai 
nearly  parallel  to  the  surface  of  attachment;  and  !  waa 
consequently  at  first  led  lo  ituspect  that  the  baiial  mem- 
brane was  one  side  of  the  shell  in  a  moditird  ruadttioD; 
bat  tbtt  presence  of  the  nrehcnsile  antenna.*  of  the  papa  ia 
nearly  toe  middle  of  this  membrane,  and  the  aheot  < ' 
cement-tissue  ou  its  under  side,  demonstrate  that  this  d 
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brane,  though  lying  on  one  side  of  the  animal,  is  the  true 
basis.  To  make  all  the  parts  in  Verruca  hold  the  same  posi- 
tion as  in  other  cirripedes,  relatively  to  the  surface  of  attach- 
menty  we  must  develope  the  carina  and  rostrum  equally  on 
both  sides  of  the  true  longitudinal  axis  of  the  shell,  and  insert 
the  newly-developed  portion  between  the  basis  and  the  fixed 
scutum  and  tergum,  reducing  the  latter  in  size,  and  tilting 
a  little  up  the  moveable  scutum  and  tergum ;  and  by  this 
means  the  animal's  body  would  be  turned,  so  that  its  dorso- 
ventral  longitudinal  plane  would  stand  at  right  angles  to 
the  basal  membrane. 

Extraordinarily  great  as  is  the  difierence  between  the 
right  and  left  sides  of  the  whole  shell,  yet  in  all  the  species 
it  seems  to  be  entirely  a  matter  of  chance  whether  it  be  the 
right  scutum  and  tergum  with  the  right  side  of  the  rostrum 
and  carina,  or  the  left  scutum  and  tergum  with  the  left  side  of 
the  rostrum  and  carina,  which  become  abnormally  developed. 
Nor  does  there  seem  to  be  any  relation  between  the  side 
of  the  operculum  to  be  attached,  whether  right  or  left,  and 
the  nature  of  the  surface  of  attachment ;  for  I  have  seen 
many  specimens  adhering  to  perfectly  level  surfaces,  and  to 
quite  cyUudrical  branches  of  Laminariae ;  and  in  these  cases, 
however  the  larva  might  attach  itself,  there  could  be  nothing 
to  favour  the  development  of  one  side  more  than  the  other. 
Although  the  attached  scuta  and  terga  are  larger  than  the 
moveable  pair,  yet,  owing  to  the  small  development  of  the 
carina  and  rostrum  on  the  attached  side,  the  upper  or  un- 
attached side  must  be  considered  as  the  most  developed.  In 
this  respect,  and  in  the  circumstance  of  either  right  or  left 
side  being  modified,  we  are  reminded  of  the  structure  of 
PcecUasma  Kampferi  (described  in  my  former  volume  on 
the  Lepadidae),  in  which  the  valves  on  the  side  of  the  capi- 
tulum,  nearest  to  the  crab's  body,  to  which  the  specimens 
were  attached,  were  somewhat  less  developed  than  those  on 
the  opposite  side.  I  may  add,  that  in  ordinary  Crustaceans, 
as  I  am  informed  by  Professor  Bell,  the  unequal  develop- 
ment of  the  thoracic  limbs  seems  quite  capriciously  to  afiect 
either  the  left  or  right  side  of  the  body. 

General  Appearance  of  the  Shell, — ^The  shell  is  in  most 
cases  much  depressed  and  irregularly  circular;  the  side  formed 


by  the  fixed  ii^rutum  and  tcrgtim  is  AlwqflSp3S3^^H 
the  oLhiT  mdc  -.  the  colour  b  wliilc  or  pale  IwMaCrtMim 
V.  ntva  pale  rc^.  Tlic  surface  is  naked.  Tlw  flSse  W  WUiK^ 
roR-ly  exceeding  a  quarter  of  au  inch  in  diameter,  tmd  tfct 
whole  shell  often  appears  like  a  mere  scale  on  the  mrfBor  «i 
attachment.  The  most  rcmarkahle  feature  iu  the  extendi 
aspect  is  dim  to  the  suture  betweru  the  n»tniru  luid  carina, 
which  is  formed  hy  oblique,  interlockinf;  plates  or  fokb ;  m 
all  these  plnte.<s  continue  to  be  added  to  iil  tlirir  cxtRtnitM* 
during  growth,  the  upper  ptutes  l]ccome  kingcr  Umb  tbt 
lower  ones ;  and  the  plates  on  both  sides  of  tbe  BOlav 
together  form  u  triiingular  area,  with  the  Imnd  end  Bpper- 
most,  sonirwlint  like  the  radius  of  a  sessile  cirripede:  tbcj 
act,  also,  like  u  rudins,  for  their  growth  scncs  to  tepanle 
these  two  valves,  and  so  adds  to  the  diameter  of  the  abdL 
The  suture  between  the  roHtrum  and  fixed  Kutum  mid  thai 
between  the  carina  and  fixed  tci^uni  are  ncorijrof  the  cum 
nature,  but  the  former  h  moa*  conspicuous  than  tbe  latter; 
neither  arc  so  niusiiicuous  as  that  brlwetin  the  carina  and 
rostrum  -.  accordingly  as  the  right  or  left  scutum  and  tergtn 
are  moveable,  so  the  sutnrr,  second  in  phunDcM,  (aaa 
ri.  21,  lig.  1  a,  and  1  ti).  \s  placed  to  the  left  or  f^ 
hand.  The  fourth  suture,  between  the  fixed  KUtttm  md 
tcrgum,  as  viewed  externally,  is  straight,  lud  ao  Twy  ob- 
scure that  it  has  been  overlooked  by  some  aulboiK,  and  tbe 
shell  described  as  consisting  of  only  lliree  twoHy  equal 
pieces,  for  the  fixed  scutum  and  tcrgum  together  arc  aboat 
equal  in  size  to  the  carina  or  rostnim.  Tbe  ori&oo  ajh 
proaches  more  nearly  to  an  unequaUsided  triaogh:.  irilb 
the  n})ex  broadly  truncated,  than  to  any  other  figtoc 
The  o|ierrulum  lits  with  remarkable  closeness,  and  is  snr* 
rounded  by  a  slight  rim,  formed  by  the  edges  of  the  four 
other  valves. 

MoveaUeSemtHm  andTergum. — ^The  scutum  (a  in  Hand  5) 
is  narrow  and  veir  small,  barely  e«{ualling  balf  tlic  size  of 
the  tergiini,  and  therefore  proportionally  much  smaller  tbaa 
in  any  other  cirripede ;  in  a  venf  young  shell,  however,  (of 
/'.  Stromia)  IcBS  than  a  pin's  head  in  si&e,  the  scutum  equoUixl 
the  lergum  in  Mze.  The  valve  is  remarkably  thick;  it  ii 
gencmlly   depressed   down  tbe   middle ;    but   m   /'  mttn 
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this  part  is  longitudinally  ribbed.  The  occludent  margin 
is  curved.  On  the  tergal  margin  there  are  two  articular 
ridges  (with  a  deepish  furrow  between  them),  of  which  the 
upper  one  ('  in  s,  in  fig.  1  by  and  5)  extends  from  the  apex 
about  half-way  down  the  valve;  and  the  other,  or  lower 
articular  ridge  {"  in  s),  generally  runs  down  nearly  to  the 
basal  margin:  an  angle,  running  from  the  apex  to  the 
basi-tergal  corner  of  the  valve,  appears  like  a  third  articular 
ridge,  but  cannot  properly  be  considered  such.  The  above 
two  articular  ridges  interfold  with  analogous  ones  on  the 
scutal  margin  of  the  tergum,  and  so  lock  the  valves  together. 
On  the  under  side  (fig.  1/),  the  surface  is  bounded  along 
the  occludent  margin  by  a  slight  rim :  there  is  generally 
a  very  slight  depression  for  the  adductor  muscle;  but  in 
V,  Spengleri  there  is  a  straight,  short,  sharp  (PI.  21,  fig.  2), 
prominent  adductor  ridge. 

The  moveable  tergum  is  broad  and  rhomboidal.  Externally 
a  prominent  axial  ridge  ('"  in  t,  in  fig.  1  b,  &c.),  which 
vridens  downwards,  runs  from  the  apex  of  the  valve  to  the 
basal  point,  and  there  projecting  slightly,  causes  the  scutum 
to  be  indented ;  this  indentation  on  the  scutum  appears  like 
a  third  articular  ridge,  lying  beneath  ("),  s,  in  fig.  1  b,  &c. 
Above  the  lower  and  axial  ridge,  on  the  scutal  margin  of 
the  tergum,  there  is  a  middle  articular  ridge,  which  locks  in, 
between  the  lower  (")  and  upper  articular  ridges  (')  of  the 
scutum  (s).  Again  above  the  middle  ridge  there  is  an 
upper  and  third  articular  ridge  ('),  which  is  either  quite  dis- 
tinct, as  in  fig.  5,  t,  or  more  commonly  is  formed  by  the 
occludent  margin  of  the  valve,  as  in  t,  fig.  1  b.  The 
broad  extremity  of  this  upper  articular  ridge  is  often  pro- 
duced into  a  slight  projection,  or  shoulder,  and  this  always 
underlies  the  scutum,  of  which  the  under  and  upper  sur- 
face is  indented  or  furrowed  (see  fig.  1/),  in  order  to  re- 
ceive this  shoulder.  The  upper  articular  ridge  of  the 
scutum  (',  s,  1  b)  locks  in  between  the  upper  articular  ridge 
or  occludent  margin  (',  t),  and  the  middle  ridge  ('',  t)  of 
the  tergum. 

Hence,  altogether,  there  are  three  articular  ridges  on  the 
scutal  margin  of  the  tergum,the  occludent  margin  being  gene- 
rally counted  as  one ;  whereas,  on  the  tergal  margin  of  the 
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scutum,  there  are  only  two  ridges,  tliough,  M  hekm  oObBoi. 
an  outer  in<lciUatiaii,  which  is  tlcvelopci)  us  a   riitge  m  f. 
nexa  (tig. !),  8),  might  nimost  be  counted  u  » thtrtl  wti    ' 
ndee. 

1  may  here  just  remark,  that  the  furrow  iK-twcvo  the 
ridges  on  the  tergal  mnrgin  uf  the  scutum,  rcacrable* 
articular  furrow  in  the  scutum  of  the  Balauidx  ;  but  it  ' 
be  doubted  whether  the  rt.-scnibhiiioe  lie  mun; 
ficiul,  08  this  furrow,  in  the  case  of  finlunidf , 
edge  itself  uf  the  tcrguiu,  whereas  here  it  receives  onlj  • 
ri<lge,  proceeding  from  the  apex  of  the  tcrgum.  to  ■  Dwh 
middle  point  on  its  scutat  margin.  Finally,  1  may  am, 
that  the  tergum  in  this  genus,  in  general  thnpc,  in  KTcnrtk 
(presently  to  be  referred  to),  in  the  munncr  in  whidi  iIh 
upper  scutol  shoulder  is  overlapped  hy  the  snitnm,  aad  a 
r  toe  presence  of  the  axial  ridge,  {irtrsents  a  very  strikiog  i^ 
Mmblancc  to  certuiii  old  fossil  B[>e('ics  of  Poltioipea.  and  to 
a  limited  extent  to  the  living  spceies  of  I  jtbotrya. 

The   scutum   and    tcrgimi  Iwing  interlocked,  move  !»> 

f;ethcr;  tliey  can  be  firmly  shut  by  the  conlracttoa  o(  tlM 
ong  adductor  scutoruni  muscle,  'llieir  upcning  appeK> 
partly  due  to  the  elnsticity  uf  the  niembmnoiu  hinge  {it- 
liresenting  the  opercular  membmne),  by  whicli  tbey  in 
attached  traniiveritcly.  just  beneath  the  summit  of  Ibe  onna 
and  rostrum.  No  doubt  the  protrusion  of  tbc  ctni  cfe- 
tively  aids  the  act  of  otjciiing.  These  valves  arc  not  capable 
(nor,  of  course,  the  otliur  volves)  of  any  otlier  vamtaaal; 
for  then:  arc  do  muHcles  for  such  movements. 

Hired  Scutam  und  Tngum. — The  Rxed  scutum  b  largrr 
than  the  fixed  tergum,  and  therefore  has  the  tame  profiar- 
tions  as  the  bomologou^  valves  in  ordinary  cirripodta,  but 
reversed  proportions  compared  with  the  moveable  aeattiB 
and  tergum.  The  nhiipe  of  neither  valve  can  banlly  be 
i  described.  'X\w  fi^fd Sculttm  (s'  in  all  the  figs.},  externally, 
aecuis  at  first  to  consist  of  two  portions,  namely,  a  curred 
occludent  hm  (a),  closelv  resembling  tbcoppoaed  occludent 
margin  (a)  of  the  mmcabte  scutum  (n),  having  in  fact  under- 
gone v(  ry  littk  modification,  (as  may  be  best  seen  in  PL  il. 
fig.  \t>)\  and  secondly,  of  a  mnch  modified  purtiua  (marked 
"),  which  resembles  in  outline  and  state  of  surbou  tbe  ivsl 
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of  the  walls  of  the  shell,  and  may  be  called  the  parietal 
portion.  The  rostmm  (a)  curls  round  the  end  of  the  occlu- 
dent  portion,  under  an  edge  {d),  evidently  answering  to  the 
basal  margin  {b)  of  the  moveable  scutum,  and  is  simply 
united  to  this  portion  by  membrane,  but  beyond  this  part, 
it  is  articulated  to  the  parietal  portion  C)  of  the  fixed  scutum, 
by  oblique  interlocking  ridges,  like  those  forming  the  suture 
between  the  rostrum  and  carina.  In  F.  nexa^  however, 
(fig.  5)  the  rostrum  (a)  does  not  curl  round  any  part  of  the 
interlocking  fixed  scutum  (s^,  but  articulates  with  it  by  a 
straight  suture.  Internally,  the  fixed  scutum  (s'  in  figs.  l&,lc, 
of  reversed  shells)  has  a  surprisingly  large,  thin  adductor  plate 
(»i  in  fig.  1  c,  1  b),  with  a  rounded  outline,  projecting  nearly 
parallel  to  the  basis  or  surface  of  attachment ;  the  adductor 
dcutorum  muscle  is  attached  to  its  upper  surface,  and  conse* 
quently  the  animal's  body  lies  between  this  plate  and  the 
moveable  scutum.  In  the  fixed  scutum  of  V.  newa,  however, 
there  is  a  deep  pit,  instead  of  a  plate,  for  this  muscle. 

The  fixed  Tergum^  likewise,  consists  of  two  portions — a 
middle  and  lowe^  or  parietalportion,  and  a  rim  or  upper 
portion ;  the  rim  consists  of  two  unequal  arms,  answering 
to  the  two  upper  margins  (not  merely  the  edges)  of  the  rhom- 
boidal  moveable  tergum  ;  the  longer  rim  (a?  in  t',  see  fig.  5) 
answers  to  the  carinal  margin  {x)  of  the  moveable  tergum, 
and  may  be  called  the  carinal  rim  ;  and  the  shorten  rim 
(o  and '  in  fig.  5)  answers  to  the  occludent  margin  (o  and ')  of 
the  moveable  valve,  and  may  be  called  the  occludent  rim. 
The  carina  curls  round  the  end  of  the  carinal  rim,  under  an 
edge,  z  (much  fore-shortened  in  t'  in  fig.  1  by  and  best 
seen  in  fig.  5),  answering  to  at  least  a  large  part  of  the  basal 
margin  {z)  of  the  moveable  tergum,  and  interlocks,  by  a  ser- 
rated suture,  with  the  edge  of  the  parietal  portion  of  the 
valve.  Internally  (fig.  1  e,  less  plain  in  1  c)  there  is  a  trans- 
verse ledge,  notched  in  the  middle,  and  sometimes  deeply 
hollow  beneath,  running  across  the  valve  in  about  the  line 
of  the  adductor  plate  of  the  fixed  scutum :  this  ledge,  in  fact, 
marks  and  is  partly  caused  by,  the  line  of  separation  between 
the  central  or  parietal,  nuich  modified,  and  the  scarcely 
modified,  upper  or  rim  portion  of  the  valve.  The  use  of  this 
ledge  is  apparently  to  give  attachment,  as  does  the  under 
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side  of  thv  mlcliictor  plotv  o(  tho  fixed  Kittum,  to  lif>- 
lucntous  fibres,  presently  to  be  mentioned,  by  wUich  ita 
slmll  in  nttachcd  to  the  l)aflal  membrane :  tlw  caiiiMt  mmi 
rostrum  being  so  mach  more  gently  inclined,  do  not  ttand 
in  need  of  n  It-dgc  for  tticir  nltachuient. 

By  conijHiring  tlie  moveable  seutuin  and  tcrgum  witktW 
correa|>oi]dirig  fixed  valvofi,  in  all  the  species,  tl»e  modlficalMW 
of  the  latter  may  Ik:  clearly  made  ont  to  hnvc  been  cflectcJ 
U  follows ;  unci  the  case  anpears  to  me  a  striking  uid  intET- 
etting  one.  The  moveuble  scutum  and  lergtim  lie  in  Ibi 
unie  plane,  and  are  articulated  by  tlic  mcoii!)  of  three  ndgs 
on  the  tergum  (including  the  occludcnt  margin),  and  by  two 
on  the  »cutnm.  The  fixed  scutum  and  tei^mn  hnve  to  be 
curved,  and  lo  be  grenlty  increased  in  siiej  and  thia  ii 
brought  alKJut,  as  we  aIiuM  Bce,  by  the  Luge  development  of 
a  ci^rtain  small  portion  of  each  valve.  Comparing  first  Iht 
moveable  tergiuu  (r)  with  the  fixed  tergimi  (r"),  tlw  umbo 
of  growth  matches  the  uuiIk):  of  the  four  iiuirgins  of  tke 
movcahlc  valve,  the  cariual  (x),  basal  [z),  and  occludcnt 
(o  in  tig.  5),  margins  can  be  identified  with  certainty  in  tbe 
^xed  valve,  from  their  clow  slinilanty  in  »liai>e,  their  ahu- 
lute  apiHwition,  or  correspondence  in  position.  Titere 
remains  only  the  sciital  or  articular  margin,  with  its  three 
articular  ridges  ;  of  these,  the  uppermoftt  ('),  inaiiuiudi  m 
in  most  of  the  sptvies  it  is  hardly  distinct  fn^in  tho  oc- 
cludent  margin,  can,  as  wc  have  just  seen,  be  demriy 
identified,  and  is  overlapjwd,  a»  it  normally  shonld  Iw,  by 
the  iipjier  tergal  coruvr  of  the  6.\ed  scutum  :  the  eecund  or 
middle  articular  ridse,  though  not  so  distinct  as  in  tbe 
moveable  valves,  can  oe  plainly  recognised  (').  t',  in  fig.  I  i, 
and  5 ;  and  it  serves  its  normal  function  of  articuUting  Ibc 
two  valves  together.  But  when  we  look  in  the  fixed  valie 
for  the  third  or  a&iiil  ridge  ("'),  w*c  find  in  its  exact  place, 
namely,  extending  from  the  umbo  tu  the  extreme  oppotite 
end  of  the  valve,  Ix'twecn  the  so<-ond  articular  ridge  (")  and 
the  bai«al  margin  (r,  see  fig.  &),  only  that  jxirtion  of  the  valve 
which  1  have  callctl  the  parietal  portion  )  eonscnucntly,  I  do 
not  doubt  that  this  really  is  the  axial  ndgc  largely  eipandod. 
So  again  in  comimring  the  moveable  scutum  (a)  with  the  fixed 
scutum  (s') ;  two  of  the  three  margins  of  the  former,  namdy. 
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the  occludent  (a,  see  fig.  1  d)  and  basal  {d),  can  be  identified 
without  a  doubt  in  the  fixed  valve :  the  third  and  tergal 
margin  remains ;  this  should  have  two  articular  ridges ;  of 
these  the  upper  one,  still  serving  its  normal  function,  can 
be  detected  in  all  the  species  ('  in  fig.  1  d),  and  Citn  be  seen 
pretty  plainly  ('  fig.  b)  in  F.  nexa :  but  of  the  lower  and 
other  articular  ridge  there  is  no  sign,^-excepting  indeed  the 
whole  parietal  portion  of  the  valve,  which,  from  holding  an 
exactly  homologous  position  with  the  lower  articular  ridge 
of  the  moveable  valve,  I  cannot  doubt  in  this  ridge  expanded 
and  curiously  metamorphosed.  Hence,  in  both  fixed  scutum 
and  tergum,  it  is  the  outermost  or  lowest  of  the  articular 
ridges  which  has  been  modified  and  expanded,  so  as  to  rest  on 
and  be  fixed  to  the  surface  of  attachment.  It  would  appear 
as  if  it  had  resulted  from  one  ridge  in  each  of  these  valves 
having  been  thus  used  up  by  expansion  (so  to  express  my- 
self), that  the  suture  between  the  fixed  scutum  and  tergum 
is  more  simple  than  any  other  suture  in  the  whole  shell ; 
and  it  is  owing  probably  to  this  straightness,  and  conse- 
quent tendency  to  weakness,  that  the  valves  do  not  grow 
along  this  line,  and  so  do  not  become  separated  from  each 
other  during  growth,  as  on  the  three  other  lines  of  suture. 
As  it  actually  is,  owing  to  this  suture  never  being  separated, 
it  is  even  stronger  than  the  others ;  its  edges  on  the  inside 
(fig.  1  c),  I  may  add,  are  a  little  inflected  or  prominent. 

Rostrum  and  Carina :  these  valves  differ  from  each  other, 
only  in  the  former  (a)  being  rather  the  largest,  and  in  being 
more  plainly  articulated  with  the  fixed  scutum,  than  is  the 
carina  (b)  with  the  fixed  tergum.  Their  umbones  stand  in 
their  normal  places,  at  the  two  ends  of  the  orifice  leading 
into  the  sack,  that  is,  facing  the  dorso-ventral  longitudinal 
plane  of  the  animal ;  but  they  are  very  unequally  developed 
on  the  two  sides,  and  hence  they  rise  very  obliquely  from  the 
surface  of  attachment.  Their  summits  are  nearly  square, 
which  is  caused  by  the  continued  growth  on  both  sides  of  the 
oblique  plates  or  ridges,  by  which  they  are  articulated  with 
the  adjoining  valves.  These  plates  strikingly  resemble,  as 
already  stated,  the  radii  in  certain  species  of  Chthamalus. 
Without  these  articulating  plates,  the  outline  of  the  rostrum 
and  carina  would  have  been  triangular,  with  the  apex  up- 
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wards,  hi  V.  ncxa,  in  which  the  wnlli  of  tbe  ill 
olmoHt  pi^qwndiriilur,  the  rostnim  (a,  fig.  5}  ia  very  p 
aiiU  putielliformed,  with  the  umbo  sulM:vDtrml :  Ihu  i 
from  the  development  of  a  Iwrder  at  the  upper  end  of  iW 
valve.  In  this  same  s|>ecie8,  the  basal  edges  of  tbe  ratnuB, 
,  tixed  scutum  and  tergum,  aru  rceUmgiilaHjr  infleded. 
%  to  form  a  ledge  round  tlie  l>asis,  as  in  ttie  cue  o(  toaie 

r  s[>ccie8  of  Chthamalus, — the  led^e  npj>cnnng  like  |Mrt 
f  the  real  basis.  During  the  growth  of  the  sbtdl,  ibe  ofipcr 
internal  ends  of  the  carina  and  roetmiu  aro  dthor  reodered 
solid,  or  a  ledge  is  formed  on  the  inside  across  tbeir  uininiUi. 
hollow  beneath,  like  the  sheath  uf  the  llalanidio,  lo  whkk 
Bolid  or  hollow  ledge  the  btisa!  nuirgins  of  the  moKaUt 
scutum  oud  tergum  are  attached  \iy  a  rim  of  memlwaiM^ 
forming  a  hinge. 

/Erection  of  Growth  :  Minute  Structgre  of  Faleta. — ^TV 
shell  grows  downwards  all  round  its  basal  margio.  Af 
far  as  the  diametric  growth  uf  its  upper  part  is  cn»* 
cemed,  there  may  be  said  to  be  only  three  valves,  for  Um 
fixed  sctituin  ami  tergum  never  liccoaic,  u  already  italcd, 
separated ;  on  the  tliree  other  lines  of  suture,  the  nlvci 
are  added  to  on  both  sides;  and  thus  thu  whole  upper 
part  uf  the  shell,  and  the  orifice,  iDoreases  iu  diameter. 
The  moveable  scutum  and  tergum  grow  akHig  their  banl 
margius,  and  along  the  margins  by  which  tl>ey  are  arti- 
culated together;  but  the  scutum  in  this  kltcr  respect, 
less  than  the  tergmii.  The  stimiuitH  of  tbe  moveable  acuttun 
and  tiTgum,  during  continued  growth,  l>ccomo  ctlbcr  won 
away,  or  they  project  freely ;  in  this  hitter  case,  on  intenial 
ledge  is  added  round  the  upper  end  of  the  &xed  scutum  and 
tergum,  so  as  to  keep  tite  uritioe  accurately  closed.  Is 
K  nejea  the  rostrum,  with  its  sub-centnU  umbo,  it  anonft* 
louM,  OS  already  stated,  owing  to  a  broad  upper  intemi] 
border  growing  id  a  direction  almo^  directly  opposed  to  the 
basal  growth  of  the  moveable  opercular  valves. 

In  young  specimens,  od  tlie  apices  of  both  scuta  and  both 
terga,  and  oo  the  carina,  but  Dot  on  the  njtXnmi,  primarJiai 
valeea  may  be  distinguished,  resembling  the  valve*,  so 
called,  which  first  ap()ear  (p.  120,  liitnxluction}  oAer  t' 
metamorphosis  in,  the  Lepadidse.     In  Ihu  VvrriHida,  I 
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ever,  they  are  calcareous;  and  the  minute  transverse  cylinders, 
of  which  they  appear  to  be  composed,  stand  further  apart, 
causing  the  surface  of  the  primordial  valve  to  be  marked 
with  little  separate  circles,  instead  of  by  hexagons. 

The  shelly  matter  of  which  the  valves  are  composed  is 
translucent:  it  is  remarkably  destitute  of  any  investing 
membrane.  The  under  surface  is  marked  with  rows  of 
minute  approximate  pores,  parallel  to  the  lines  of  growth, 
into  which  the  corium  enters :  after  a  portion  of  shell  has  been 
dissolved  in  acid,  these  threads  of  corium  are  seen  to  change, 
a  short  distance  within,  into  cylinders  of  yellow  chitine, 
running  obliquely  through  the  substance  of  the  valve. 
These  cylinders  are  about  ^th  of  an  inch  in  diameter,  but 
in  parts  they  are  spindle-shaped  and  twice  as  thick :  they 
vary  in  length,  about  ^th  of  an  inch  being  the  average 
length :  these  cylinders  at  their  upper  ends  suddenly  con- 
tract into  a  point,  more  or  less  long,  or  are  produced  into 
a  very  fine  tortuous  tubulus  of  chitine,  imbedded  in  the 
shell :  I  have  seen  in  no  other  Cirripedes  tubuli  of  this 
structure.  There  are  other  ordinary  tubuli,  such  as  occur 
in  the  valves  of  most  Cirripedes,  about  ^j^th  of  an  inch 
in  diameter,  and  which  sometimes  alternate  with  the  above- 
described  thicker  cylinders.  There  are  no  external  spines. 
From  the  number  and  length  of  the  tubuli  of  both  kinds, 
the  tissue  left  after  the  action  of  acid  is  singularly  com- 
plicated. 

Basis. — ^The  basal  membrane  is  thin,  and  is  divided,  but 
not  very  plainly,  into  concentric  slips,  marking  the  successive 
increments  of  growth.  In  the  middle  of  it,  in  two  young 
specimens,  I  found  with  great  difficulty  the  pupal  prehensile 
antennae :  they  were  of  small  size,  measuring  from  the  ex- 
treme edge  of  the  main  or  second  segment  to  the  end  of  the 
disc,  only  sobbths  of  an  inch :  the  disc  appeared  narrow  (as  in 
Follicipes  and  Scalpellum),  with  a  single  spine  at  the  proxi- 
mate end :  the  ultimate  segment,  placed  as  usual  at  about 
right  angles  to  the  disc,  bore  two  groups  of  shorter  and  longer 
spines,  but  I  could  not  count  how  many.  The  antennae  were 
enveloped  in  a  mass  of  cement  of  a  yellow  colour,  resembUng 
in  all  its  characters  the  cement  of  other  Cirripedes.  In  only 
one  case,  I  beUeve  I  saw  bifurcating  cement-ducts,  of  extreme 
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tenuity,  viz.  ^Vth  of  an  inch  in  diaracter. 
(•enicnt  oh  the  whole  under  side  of  the  I>a»Bl 
rnrcly  shows  a  very  irmgnlnr  rpticiilatcd  ittnictim. 
convenience  sake,  it  will  be  best  to  dtfi^r  the  dtBcunkm  oo 
the  vcryanoiiialoiia,  though  slighl.,  powrn  uf  cxcanUicMi  wbieh 
this  genus  [wssesses,  and  which  I  ruiist  attribute  to  the 
effects  of  some  Bnbstancc  secreted  probalily  by  the  ceraent- 
organtt.  1  will  here  only  mention,  tuat  the  »[»cdmenii  which 
have  nxravuted  a  depression,  an;  less  tinnly  attached  ibia 
those,  which  have  not  acted  on  Iheir  suptwrt;  and  that,  ui 
the  former  case,  the  ba-sal  membrane,  (or  a  coniidermble 
space  in  the  middle,  becomes  quite  detached. 

Animal'g  lioihi. — The  body  is  nnich  flattened  and.  (i<rit)|[ 
to  the  little  development  of  one  side  of  the  shell,  lit-*  ihuhUcI 
to  the  surface  of  attachment.  The  pra-wma  is  but  little 
protuberant.  The  articulations  of  the  tbonix  ore  unumialhr 
straight  and  transverse.  The  Mouth  is  also  much  fhittenea: 
it  U  placed  rather  distantly  from  the  adductor  scutorum 
rauscic,  owing  to  the  production  of  the  lower  mnrgin  of  the 
iabraiu.  The  Labrum  is  not  notched,  or  even  hollowed  oat 
in  tlie  middle,  or  (excepting  in  V.  nexa)  bullate ;  its  crest  b 
surmounted  by  about  eight  (more  numerous  in  V,  nf^a)  little 
teeth,  or  by  some  fine  bristles.  The  Pfi/pi  are  of  moderate 
size,  with  their  tips  nearly  mei^'ting  ;  tliey  are  slightly  citrred, 
and  have  bristles  only  on  their  outer  sides  and  extretuittes: 
they  arc  apparently  cu|>nble  of  iK-ing  lifted  up  and  down  by  a 
muscle  attached  to  them,  just  ouUide  the  rounded  swelling  on 
each  side  ui  the  labrum  to  which  they  arc  articuktcd :  in 
f^.  nexa,  however,  the  palpi  are  very  small  and  narrow,  and 
tluHr  tips  do  not  nearly  meet.  In  this  gcnits,  therefore,  wo  find 
the  swollen  state  of  the  labrum  and  the  size  of  the  palpi — 
characters  generally  invunuble  and  of  high  clossiftcatoiy  im- 
porlance — variable.  The  mandibles  have  three  upper  main 
teeth,  with  two  or  three  minute  lower  Icelh,  or,  in  (■'.  ««■», 
with  the  lower  part  pectinated  with  small  spines:  in  F. 
Stromia,  I  have  seen  traces  of  the  aocond  tooth  being  latetmUy 
double — B  chantcter  of  some  importouce.  'I'he  Manila  have 
a  notch  imder  Utc  upper  i>air  of  large  spines,  with  the  lower 
part  bearing,  as  usual,  a  double  row  ofbristlcs,  and  fomiiiig 
a  large  Btep*foniiod  projection  :  these  organs  are  fumiihed 
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with  the  usual  apodeme  and  muscles.  The  Outer  MaanUa 
are  prominent,  and  deeply  lobed  on  their  inner  surfaces, 
the  two  lobes  being  clothed  with  bristles. 

Cirri. — The  first  pair  are  attached,  as  usual,  on  each  side 
of  the  mouth,  and  stand  some  way  apart  from  the  five  pos- 
terior pairs.  The  second  and  third  pairs  difier  considerably 
in  structure  from  the  three  posterior  pairs,  which  are  much 
elongated.  The  first  pair  (excepting  in  V.  nexa)  is  short, 
with  the  two  rami  slightly  unequal  in  length,  and  with  the 
segments  thickly  clothed,  as  usual,  with  spines.  The  second 
pair  is  remarkable  from  the  posterior  ramus  being  more 
than  twice  as  long,  and  containing  thrice  as  many  segments, 
as  the  anterior  ramus,  which  is  barely  as  long  as  the  shorter 
ramus  of  the  first  pair :  the  segments  in  the  anterior  ramus 
of  the  second  pair  (only  five  in  number  in  a  full-sized  speci- 
men) are  broader  and  more  protuberant  in  front,  and  more 
thickly  clothed  with  spines  (the  terminal  spines  being  doubly 
pectinated),  than  are  the  segments  on  the  posterior  ramus ; 
on  the  latter,  the  uppermost  segments  have  their  bristles 
arranged  in  front  in  simple  pairs,  with  the  dorsal  spines 
long,  the  lower  segments  being  more  thickly  clothed  with 
bristles,  owing  to  the  development  of  lateral  rows.  The 
third  pair  resembles  in  every  respect  the  second  pair,  ex- 
cept  in  being  a  little  longer,  and  in  the  bristles  on  the  poste- 
rior ramus  being  less  crowded,  more  resembling  the  arrange- 
ment  of  those  on  the  posterior  cirri.  In  V,  nea^a,  however, 
there  is  not  so  great  an  inequality  in  length  or  dissi- 
milarity in  structure  in  the  two  rami  of  the  second  cirrus,  and 
only  a  very  slight  difierence  of  any  kind  in  the  two  rami  of 
the  third  pair.  Fourth,  fi/t A,  and  siwth pairs  have  numerous 
elongated  segments,  bearing  four  or  three  pairs  of  long 
slender  spines  in  front,  with  a  single  minute  bristle  between 
each  pair,  and  with  two  or  three  slender  spines  in  the  dorsal 
tuft. 

There  is  a  considerable  amount  of  variation  in  the  pro- 
portional length,  and  in  the  number  of  the  segments,  of 
the  several  cirri  in  V.  Stromia ;  in  some  specimens  the  two 
rami  of  the  fourth  pair  were  unequal  in  length ;  in  some, 
nearly  all  the  cirri  on  the  lower  or  attached  side  were  shorter 
than  those  on  the  upper  side. 


510  VERRWCID-E. 

Caudal  Appendages. — These  arc  of  most  unasual  lengtt 
sometimes  even  exceeding  those  of  Ibla  qitadrivalvis,  whic 
surpasses,  in  this  respect,  all  other  cirripedes.  The 
arise  on  each  side  and  over  the  anus.  They  consist  c 
numerous  (sometimes  as  many  as  twenty-four),  iinequaJ 
cylindrical,  thin  segments,  bearing,  at  their  upper  ends, 
circle  of  long  and  very  slender  spines.  They  sometimes  equa 
two  thirds  or  even  four  iifths  of  the  length  of  the  sixth  cirrus 
but  their  length,  and  the  number  of  their  segments,  (some 
times  imperfectly  divided),  varies  much  in  different  speci 
mens  of  the  same  species,  and  sometimes  even  on  opposit 
sides  of  the  same  individual.  In  some  very  young  sheila 
as  big  as  a  pin's  head,  the  caudal  appendages  were  pro 
portionally  extremely  short,  and  consisted  of  only  two  o 
three  segments.  No  muscles  enter  these  organs ;  and  whei 
the  animal  is  taken  out  of  its  sack,  tliey  project  straight  ou 
behind,  instead  of  being  curled  in,  like  the  cirri. 

Anatomical  Structure. — The  animal's  body  is  attached  U 
the  two  scuta  by  the  adductor  scutoruin,  and  by  the  othe 
usual  muscles  running  towards  the  mouth,  and  surrounding 
the  prosoma.  The  whole  external  covering  or  shell  has  ni 
other  muscles ;  Verruca  thus  differing  from  the  Balanidie  ant 
LepadidEB ;  but  the  shell  is  attached  all  round,  near  its  cir 
cumferenee,  to  the  basal  membrane,  by  a  band  of  very  shor 
fibres,  appearing  like  muscles,  but  really  ligamentous,  ai 
determined  for  me  by  Professor  Qtiekett.  BranchitB  an 
entirely  absent.  The  alimentary  canal  presents  all  th( 
usual  characters,  but  in  the  prosoma  is  rather  abrupflj 
bent  back  on  itself.  The  orifices  of  the  two  olfactory 
pouches  are  not  at  all  prominent ;  they  are  placed  directll 
under  the  outer  maxillee,  (homologically  in  their  middh 
segment),  just  above  a  small,  medial,  tongue-like  apodeme 
The  orifices  of  the  acoustic  aacis  appeared  to  be  ir 
their  usual  position  beneath  the  basal  articulations  oi 
the  first  pair  of  cirri.  The  vesicula  seininales  occupj 
their  usual  position  in  the  prosoma ;  they  are  not  mucS 
convoluted ;  they  unite  before  entering  the  penis.  Tht 
probosciformed  penis  is  imperfectly  ringed ;  it  is  thick  anc 
short,  and  tapers  much  more  abruptly  than  is  usual;  il 
supports  a  few  very  thin   hairs.     The  ovarian   caeca  an 
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spread  over  the  basal  membrane,  at  the  bottom  of  the 
sack ;  hence  they  in  fact  lie  almost  on  one  side  of  the 
animal :  they  consist  of  two  main  trunks,  proceeding  out  of 
the  animal's  body  at  the  rostral  end  of  the  sack,  which  then 
branch  and  inosculate.  In  specimens  of  V.  Stromia  col- 
lected by  Mr.  Peach  for  me,  in  Cornwall,  during  the  first 
week  of  April,  there  were  included  two  ovigerous  lamellae, 
placed  transversely  across  the  rostral  and  the  carinal  end 
of  the  sack :  the  lamellse  were  '11  of  an  inch  in  length ; 
they  appeared  loose  and  not  attached,  as  in  the  Lepadidse, 
to  any  ovigerous  frsBua.  The  ova,  in  their  earliest  age, 
have  one  end  much  pointed,  and  are  i^ths  of  an  inch  in 
length ;  they  become  blunter  and  increase  a  little  in  size 
before  the  larvse  burst  forth.  The  larvae,  both  during  their 
earliest  stage  and  after  the  first  moult,  have  been  excel- 
lently figured  and  described*  by  Mr.  C.  Spence  Bate :  they 
present  no  particular  characters  distinct  from  the  larvae  of 
other  Cirripedes.  I  will  only  further  add,  that  the  struc- 
ture of  the  prehensile  antennae  still  adherent  to  the  basal 
membrane,  indicates  that  the  larva  in  its  last  stage, — ^that 
is  the  locomotive  pupa, — has  a  normal  character. 

Affinities. — These  have  been  sufficiently  discussed  under 
the  family ;  I  need  here  only  remark  that  all  the  species, 
with  the  exception  of  V.  nexa^  are  intimately  allied  together. 

Range  —  Habits  —  Geological  History.  —  The  genus 
Verruca  ranges,  being  represented  by  four  species,  from 
Iceland  to  Cape  Horn.  The  species  that  is  found  in  Tierra 
del  Fuego  extends  up  the  west  coast  to  Peru.  Our  northern 
form,  V.  Stromia^  (if  I  may  trust  a  specimen  in  the  British 
Museum,  apparently  ticketed  in  an  authentic  manner),  oc- 
curs also  in  the  Red  Sea ;  and  this  is  the  only  locality  in  the 
eastern  hemisphere  whence  I  have  seen  this  genus.  The 
species  seem  generally  to  live  in  rather  deep  water :  I  pro- 
cured V.  lamgata  from  nineteen  fathoms,  on  the  east  coast 
of  Patagonia :  V.  Stromia  is  found,  according  to  information 
given  me  by  Professor  Forbes,  on  the  British  shores, 
between  five  and  fifty  fathoms,  and  on  the  steep  shore  off 
MuU,  in  ninety  fathoms ;  but  Mr.  Thompson  assures  me 

•  *  Annals  and  Mag.  of  Nat  Hist.,'  1851,  PI.  7,  fig.  8—10. 
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that  he  once  saw  it  adhering  to  tidal  rocks  and  lik 
wise  to  some  floatiDg  bark.  Generally  the  species  a 
attached  to  living  organic  bodies,  especially  shells 
Mollusca  and  of  Cirripedes,  to  Goi^oniie,  and  Irfiminnria 
less  frequently  to  rocks.  We  shall  immediately  see  that 
has  slight  powers  of  excavation.  This  genus  is  geological 
older  than  any  true  sessile  cirripede  or  member  of  tl 
Balanidie :  V.  Strumia  is  found  in  the  Glacial  Deposits  ar 
in  the  lied  and  Coralline  Crag  of  England:  another  speci 
(in  a  state  not  to  be  identified)  occurs  in  the  ancient  Tcrtia 
formations  of  Patagonia ;  and  another  in  the  Chalk 
England  and  Belgium.  The  fact  of  this  Family  ascendir 
to  a  Secondary  epoch  accords,  in  an  interesting  raanne 
with  its  atKnitiea ;  inasmuch  as  though  in  appearance 
sessile  cirripede,  it  is  almost  equally  related  to  the  Lep 
didae  and  Balanidic,  and  is  more  nearly  related  to  tl 
Lopadidfe  than  to  the  Balanina^,  or  typical  members  of  tl 
BalanidiE:  of  the  latter,  none  have  hitherto  been  found  : 
any  Secondary  deposit,  whereas  the  Lepadidse  culminatf 
during  the  Cretacean  period. 


Powers  of  Excavation. 


ancSS 


My  attention  was  called  to  this  subject  by  Mr.  HaQCt 
whose  excellent  researches  on  the  ixiring  of  Mollusca  a 
well  known.  Verruca  Slromia,  when  attached  to  shel 
destitute  of  an  epidermis,  excavates,  as  he  informed  me, 
slight  depression,  deepest  iu  the  middle ;  but  when  tl 
epidermis  is  present  no  effect  whatever  is  produced.  ^^ 
shall  presently  see  that  the  central  depression  is  in  son 
degree  distinct  from  that  of  the  circumference.  I  hai 
since  found  Mr.  Hancock's  observations  strictly  applicab 
to  V.  l(£vigata,  V.  Spenglcri,  and  to  an  ancient  tcrtiai 
species  from  Patagonia.  From  having  found  that  tt 
following  cirripedes,  viz.,  Lithotrya,  Alcippe,  and  Crypt< 
phialus,  all  form  their  deep  excavations  by  mechanic! 
means,  and  from  having  read  the  above-mentioned  memoii 
by  Mr.  Hancock  on  the  boring  of  mollusca,  I  was  strongi 
impressed  with  the  idea  that  the  action  in  Verruca  woul 
likewise  prove  mechanical.-  but  from  the  following  facts 
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have  come  to  the  conclusion  that  the  excavation  must  be  due 
to  a  solvent,  probably  poured  out  from  the  cement-ducts, 
which  debouch  on  the  under  side  of  the  basal  membrane. 

In  the  first  place,  an  epidermis,  as  just  stated,  perfectly 
preserves  the  shells  of  the  various  species  of  mollusca  and 
certain  cirripedes,  to  which  I  have  seen  Verruca  attached : 
this  is  well  shown  by  comparing  the  effect  produced  on  the 
same  shell  in  parts  covered  by  the  epidermis  and  in  parts 
whence  it  has  been  abraded;  or  where  the  shell  of  the 
Verruca  had  fixed  itself,  whilst  very  young,  within  a  crack 
in  the  epidermis,  and  had  subsequently,  by  its  growth^ 
turned  up  the  edges,  and  had  then  acted  on  the  underlying 
shell ;  whereas  the  specimens  attached  to  the  sound  epi- 
dermis had  not  produced  the  smallest  effect.  Again,  I 
have  seen  an  epidermis-covered  mussel-shell  encrusted  by  a 
hard  nullipora,  on  which  V.  laviffata  was  attached ;  and 
here  the  calcareous  nullipora,  under  the  middle  of  the 
basal  membrane,  was  entirely  corroded  away,  whilst  the 
underlying  epidermis  and  the  shell  beneath  it,  were  not  in 
the  least  affected.  The  protection  afforded  by  the  epider- 
mis is  still  more  strikingly  shown  by  contrasting  shells 
with  very  sharp  prominent  ridges,  when  thus  invested  and 
when  naked,  to  which  Verrucae  have  been  attached :  I  have 
given  a  figure  (PI.  21,  fig.  6)  of  a  piece  of  an  invested 
Venus,  from  the  surface  of  which  a  V.  Spengleri  had  been 
just  removed ;  on  the  other  hand,  I  have  seen  a  Peruvian 
Discina  in  which  even  sharper  ridges,  covered  by  epi* 
dermis,  were  left  absolutely  untouched,  although  pro- 
jecting deeply  into  the  shell  of  an  attached  V,  Itsvigata. 
I  have  seen  several  specimens  of  this  latter  Verruca  (which 
has  the  power  of  corroding  naked  shell  as  deeply  as  its 
congeners),  attached  to  the  membrane-covered  variety  of 
Balamis  IcBviSy  the  shell  of  which  was  thus  perfectly  pre- 
served :  now  this  membrane  is  little  more  than  the  ^^th  of 
an  inch  in  thickness  y  it  is  not  hard,  and  so  brittle  that  it 
generally  separates  with  the  Verruca,  leaving  the  under- 
lying shell  of  the  B.  lavis  with  its  lines  of  growth  glossy 
and  perfect :  it  appears  to  me  impossible  that  a  membrane 
so  thin  and  brittle  could  resist  an  action,  if  mechanical, 
which  has  worn  away  from  twenty  to  forty  times  as  great  a 


thickness  of  hard  shell ;  but  the  thinnest  film  of  any  m 
on  which  acid  does  not  act,  as  of  grease  in  certain  fori 
printing,  will  perfectly  preserve  the  underlyiug  subst 
and  as  I  have  ascertained  by  putting  on  a  drop  of  ac 
the  cose  with  this  membrane.  1  have  removed  se 
scores  of  shells  of  /'.  Sfromia  from  the  stems  of  X<amui 
and  when  the  latter  were  washed  and  slightly  dried,  { 
rally  not  the  least  effect  could  be  seen,  except  that  the  i 
where  the  shell  had  adhered  were  glossy  from  the 
adherent  basal  membrane  :  yet  the  stems  of  Laininari» 
far  from  hard.  In  some  cases,  however,  the  attachi 
of  the  Verruca  seemed  to  have  produced  a  very  s 
depression  on  the  Laminaria,  hut  this,  I  tlunk,  nia 
safely  attributed  to  the  growth  of  the  surrounding 
face ;  for  I  have  seen  exactly  the  same  effect  produce* 
the  attachment  of  the  discs  of  the  antennse  of  a  Li 
and  these  discs,  with  their  long  spines,  could  not  pos 
produce  any  excavation ;  nor  is  Lepas  or  its  pupa  in 
cose  a  burrowing  animal.  Again,  I  have  seen  a 
specimens  of  Verruca  attached  to  Gorgonia?,  and  they 
not  acted  in  the  least  on  the  horny  axis.  I  have  exan: 
numerous  specimens  of  K  Sfromia  attached  to  three  p 
of  slate-rock,  and  to  one  piece  of  red  sandstone,  all 
different  localities,  and  no  effect  whatever  had  been 
duccd ;  yet  the  slate-rock,  especially  in  one  instance, 
soft,  Mr.  Bate,  to  whom  I  am  indebted  for  some  of  t 
specimens,  also  informs  me  that  he  could  discover  no 
pressious  on  the  alate-rocks,  whence  speciuieus  of 
Verruca  had  been  removed.  On  the  other  hand,  I 
hod  two  specimens  of  hmestone,  with  attached  Verri 
one  coarse  and  very  impure,  and  the  other  hard 
marble-hke ;  and  in  both  cases  there  was  a  distinct  cei 
slight  cavity,  including  loose  gritty  matter.  The  loose 
ticles  evidently  resulted  from  the  luiequal  action  eith( 
a  solvent  or  of  some  mechanical  power  on  the  rock,  for 
improbable  in  the  highest  degree  that  the  shells  should  I 
fixed  themselves  exactly  over  small  collections  of  loose  j 
ticles,  even  if  such  could  possibly  liave  remained  on  ] 
jecting  surfaces  of  sea-wnshed  rocks. 

The  above  facts  seem  to  indicate  pretty  plainly  tluit 
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excavation  of  the  support  does  not  depend  on  its  hardness, 
but  on  its  containing  calcareous  matter,  liable  to  be  acted 
on  by  some  solvent :  but  as  this  view,  considering  what  we 
know  of  Litbotrya  and  of  the  two  other  burrowing  genera 
of  cirripedes  to  be  hereafter  described,  appears  improbable, 
I  will  add  a  few  additional  observations.  I  most  carefully 
examined  the  shell  and  basal  membrane  of  Verruca,  and  like- 
wise the  tissues  left  after  the  dissolution  of  the  shell  in  acid, 
and  could  detect  no  structure  at  all  fitted  for  boring ;  and 
what  appears  more  important,  there  was  no  apparent  difier- 
ence  in  the  state  of  the  specimens  which  had  and  had  not 
excavated  a  hollow ;  and  this,  I  think,  would  certainly  have 
been  the  case  (as  in  Litbotrya)  if  the  action  had  been 
mechanical.  It  is  not  easy  to  ascertain,  owing  to  the 
small  effect  at  any  time  produced,  at  how  early  an  age 
Verruca  begins  to  act  on  its  support ;  but  I  found  two  sets 
of  specimens  only  ^J^th  of  an  inch  in  basal  diameter,  which 
had  certainly  commenced.  The  ribbed  shell,  (PI.  21,  fig.  6), 
especially  the  middle  rib,  shows,  in  a  somewhat  exaggerated 
degree,  the  typical  form  of  the  excavation ;  it  may  be  here 
seen  that  the  excavation  is  of  the  same  depth  for  some 
little  distance  from  the  circumference  towards  the  centre, 
but  that  in  the  middle  it  suddenly  becomes  deeper.  I 
have  seen  several  specimens  with  a  central  hollow,  with- 
out any,  or  with  scarcely  any,  marginal  depression,  and 
likewise  the  reversed  case.  These  several  facts  show  that 
the  central  excavation  cannot  be  due  to  an  equable  action, 
prolonged  during  the  whole  growth  of  the  shell,  having 
thus  afiected  the  middle  more  than  the  circumferentiid 
parts,  for  in  this  case  the  excavations  would  have  sloped 
into  each  other.  In  specimens  which  have  not  at  all  acted 
on  their  support,  the  whole  basal  membrane  is  firmly  attached, 
as  in  all  ordinary  cirripedes,  to  the  supporting  surface ;  but 
in  those  which  have  acted,  the  middle  portion  of  the  basal 
membrane  is  quite  unattached,  and  the  circumferential 
portion  is,  I  think,  less  firmly  attached  than  is  usual ;  but 
between  these  two  portions,  there  is  a  circular  zone  strongly 
cemented  to  the  supporting  surface,  and  which  alone  keeps 
the  shell  in  its  place.  Now,  on  the  mechanical  theory,  to 
account  for  the  circumferential  hollow,  the  basal  edges  of 
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the  shell  together  with  the  circumference  of  the  b 
niemhrane  must  be  subjected  to  movement,  but  the  s 
is  united  to  the  basal  membrane  by  coriura  and  by  tn 
parent  structureless  chitine  (both  of  which  may  be 
out  nf  question)  and  by  a  circle  of  short  fibres,  wl 
fldlicre  nt  their  lower  ends  to  the  firmly  cemented  clrci 
zone,  and  by  their  upper  ends  to  the  shell ;  and  these  fit 
liave  been  very  carefully  examined  by  Professor  Qiick 
and  pronounced  to  be  not  muscular,  but  exclusively  I 
mentous,  and  therefore  incapable  of  moving  the  edge 
the  shell.  The  basal  membrane  over  the  central  hollow 
as  stated,  quite  loose :  its  lower  surface,  formed  by  a 
ticiilated  layer  of  horny  cement-tissue,  shows  no  signf 
abrasion,  and  the  membrane  is  ao  brittle  and  tender.  I 
in  specimens  which  have  been  once  dried  and  then  i 
soaked,  it  almost  invariably  cracks  when  the  shell  is 
moved,  owing  to  its  mere  adhesion  to  the  delicate  in 
tunics  of  the  sack ;  yet  on  the  mechanical  theory, 
wearing  of  the  central  hollow  must  have  been  caused  by 
action  of  this  middle  portion  of  the  basal  membran 
which,  it  may  be  repeated,  is  destitute  of  muscles.  Vp 
the  presence  of  the  prehensile  pupal  antennae,  envelo[ 
in  cement,  nearly  in  the  centre  of  the  basal  membra 
it  is  certain  that  this  spot  was  originally  attached  to  I 
supporting  surface,  and  lias  since  been  detached  from 
as,  moreover,  the  central  hollow  goes  on  increasing 
diameter  with  the  growth  of  the  shell,  it  is  certain  that  1 
inner  edge  of  the  tirnily  attached  circular  zone  of  ba 
membrane  must  likewise  continually  go  on  becominfr  ' 
tached  :  it  may,  then,  be  asked  by  what  force  can  the  ba 
membrane,  seeing  that  it  is  united  to  its  own  shell  abt 
only  by  fibres  of  Hgament  near  the  circumference,  be  c( 
tinually  torn  away  from  the  underlying  support,  to  whi 

•  Mr.  llanoook  auggesta  to  mc  tbat  tlie  basal  membrane,  on  the  meohu 
tlieonr,  need  not  itself  move ;  (he  motion  of  epitlielial  scales,  were  thqr  tn 
lurxei  into  cutting  agents,  might  be  supposed  to  be  suffinent.  But  of  m 
scalw,  Ibougb  I  used  verj  hieit  povei?,  I  could  see  ao  trace ;  and  their  j 
sew*  on  tlie  under  side  of  the  lajer  of  cement  seems  hnrdlj  possible.  U« 
over,  RccordinK  (o  Vou  Siehold  ('ADntotiiic  CompNr^,'  torn.  1,  p.  119),  eili 
action  tins  not  been  obsened  in  an;  Crustacono,  or  indeed  etiT  Articulkte  uun 
Tliis  vuoK  statement  is  liiiewiwi  lutde  in  Aiiuals  and  Mag.  of  Nat  Hi>t.  18 
p.  l:iC,  bj  Dr.  T.  Williams. 


GENUS    VKHRUCA.  517 

it  is  strongly  cemented?  Oq  the  other  hand,  on  the 
theory  of  a  solvent  slowly  poured  out  from  the  cement- 
ducts,  its  separation  from  its  support  is  simply  explained. 
It  might  be  supposed  that  the  calcareous  matter,  when 
dissolved,  would  not  be  able  to  escape  from  the  central 
hollow,  owing  to  the  basal  membrane  being  so  tirmly 
cemented  all  round  it ;  but  the  attachment  is  by  a 
reticulated  layer  of  cement;  and  I  infer  that  it  must  be 
permeated  by  open  passages,  from  the  fact  of  the  hollow 
being  often  tilled,  in  dried  specimens,  by  a  bubble  of  air, 
instead  of  the  basal  membrane  being  pressed  closely  down 
into  the  hollow,  as  would  have  been  the  case  had  the  hollow 
been  hermetically  sealed  up.  I  have  seen  a  few  instances  in 
which  the  bottom  of  the  central  hollow  was  occupied,  (as 
was  remarked  to  me  by  Mr.  Hancock),  by  a  little  chalky  and 
gritty  matter ;  and  in  the  case  of  one  of  the  specimens  of 
calcareous  rock,  before  alluded  to,  by  coarse  grains  and 
oxide  of  iron ;  this  seems  quite  compatible  with  a  solvent 
acting  more  readily  on  certain  parts  of  the  rock  or  shell 
than  on  other  and  less  soluble  parts  or  particles. 

The  greatest  depth  of  the  central  hollow,  in  any  specimen 
seen  by  me,  even  measuring  from  the  top  of  a  rib  in  the 
case  of  a  ribbed  shell,  to  the  deepest  point,  was  only  ^th  of 
an  inch ;  but  considering  how  much  depressed  the  shell  of 
Verruca  is,  I  have  no  doubt  that  this  small  gain  of  space  is 
of  service  to  the  animal :  we  must  suppose  the  loose  middle 
portion  of  the  basal  membrane  is  stretched  slightly,  or  splits 
and  is  repaired,  so  as  to  fit  the  hollow.  With  respect  to 
the  even  much  slighter  circumferential  excavation,  it  barely 
equals  in  depth  the  thickness  of  the  extreme  edges  of  the 
walls ;  it  nuist,  I  presume,  give  strength  to  the  shell  when 
laterally  pushed ;  but  it  certainly  appeared  to  me  that  the 
individuals  which  had  excavated  a  depression  for  themselves, 
could  be  prised  vertically  up  much  more  easily  than  those 
which  had  not  acted  on  their  support.  Finally,  we  nmst 
suppose  that  the  hypothetical  solvent  is  poured  out  of  the 
cement-ducts  at  the  extreme  circumference  of  the  basal 
membrane,  which  is  almost  loose  and  destitute  of  cement, 
so  as  to  slightly  coiTode  outwards  and  downwards  the  cal- 
careous support ;  the  action  here  then  stops,  and  this 
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of  basal  membrane  becomes,  after  a  new  rim  has  1 
formed  and  as  the  shell  grows  outwards,  firmly  cemei 
down  to  the  now  slightly  excavated  smrface  of  attachixK 
but  during  all  the  time  the  solvent  goes  on  acting  in 
middle,  and  continues,  during  the  whole  growth  of  the  si 
to  encroach  on  and  dissolve  the  supporting  surface  f 
under  the  inner  edges  of  the  previously  cemented  dc 
circular  zone  of  basal  membrane.  I  have  discussed 
subject  at  considerable  length,  as  it  appears  to  me 
interesting  one.  In  this  case  we  have  the  action  of  cil 
and  of  respiratory  currents,  to  which  in  the  case  of  Molli 
so  much  has  been  attributed,  entirely  eliminated.  Il 
also,  an  interesting  fact,  that  within  the  same  Order 
should  have  some  Cirripedes  boring  by  simply  mechao 
means,  and  others  by  a  chemical  solvent.! 


1.  Verruca  Stromia.     PI.  21,  fig.  1  a — 1/. 

Lefas  Stbomia.    0.  Mutter,    Zodog.  Dan.  Prod.,  No.  3025, 1! 

—  —  Ih,  Zoolog.  Dan.,  voL  3,  Tab.  94, 171 

—  STBiATA.    Fenftani.    British  Zoology,  vol.  4,  Tab.  88,  fi 

1777. 
Die  WABZENFOBHIGE  MEEBEiCHEL.    Spengler.    SchiiftenderBt 

Gesell.,  1  B.,  Tab.  5,  ^g.  1—3, 1780. 
Lefas  verbuca.    Spengler,    Skrifter  af  Naturhist.  Selakabet,  \ 

1790. 

—  —        ET  Stromia.     Omelin.    Syst.  Nat.,  1789. 
Balanus  veruca.    Bruguiere.    Encyclop.  Meth.,  1789;  Clisiavt 

cosa,  Deshayes,  in  Tab. 

—  intertextus.    Pulteney.    Catalogue  of  Shells  of  Do 

shire,  1799. 
Lefas  striatus.    Montagu,    Test.  Brit.,  1803. 

—  VERRUCA.     Wood's  General  Conchology,  PI.  9,  fig.  5, 1 
Verruca  Stromii.    Schumacher.    Essai  d'un  Nouveau  Sjst.  CL 

1817. 
Creusia  Stromia  et  verruca.    Lamarck.     Animanx  sans   ' 

tebres,  1818. 

•  Sec  the  previous  note  to  p.  516. 

t  The  solvent  may  be  carbonic  acid  gas,  as  sug^stcd  by  Mr.  C.  8.  Bat 
the  case  of  Mollusca  ('  Report  of  British  Association,'  1849,  p.  73),  but  b 
under  the  basal  menibranc,  we  cannot  have  the  respiratory  currents,  or 
ciliary  action  (see  note,  supra),  as  likewise  suggested  by  Mr.  Bate. 
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OcnTHOsiA  Stroemia.    Banzam,    Memoire  di  Sloria  Nat.,  1820. 
CusiA  8TRUTA..    Leoch,    Encyclop.  Brit.  Suppl,  toI  3  (sine  des- 

cript.),  1824. 
Clitia  terbuca.    0,  B.  Sowerby,    Genera  of  Recent  and  Fossil 

Shells,  Plate. 
Verruca  Stromii.    /.  E,  Gray.    Annals  of  Philosophy  (new  series), 

vol.  10,  Aug.,  1825. 

Moveable  scutum^  with  the  lower  articular  ridge  not  half  as 
broad  as  the  short  upper  articular  ridge :  shell  generally 
ribbed  longitudinally. 

Var.f  with  the  shell  not  longitudinally  ribbed, 

Hab, — Shores  of  Great  Britain  and  Ireland,  Shetland  Islands;  and,  ac- 
cording to  various  autliors,  Denmark,  Iceland,  and  shores  of  northern  Europe. 
Ecd  Sea,  Brit.  Mus.  Attached  to  shells,  Uminariee,  rocks,  crabs,  and  floating 
bark,  from  low  tidal  mark  to  fifty  or  ninety  fathoms. 

Fotisil  in  Glacial  deposits  of  Scotland,  Mus.  Lyell ;  Red  Crag  (Walton,  Essex), 
Coralline  Crag  (Sutton),  Mus.  S.  Y.  Wood. 

I  have  given  so  full  a  description  of  the  genus  that  little 
remains  to  be  said  under  the  species.  Generally  the  whole 
shell  is  covered  (independently  of  the  interfolding,  oblique, 
articulating  plates)  by  narrow,  longitudinal  ridges  or  folds; 
and  by  this  character  alone  the  ordinary  variety  of  K  Stromia 
can  be  distinguished  (as  far  as  I  have  seen)  from  all  the 
other  species.  The  shell  is  white  or  dirty  yellowish-brown. 
The  scutum  has  the  lower  articular  ridge  on  its  tergal 
margin  very  narrow  (but  somewhat  variable  in  width),  ap- 
pearing like  a  mere  slight  shoulder,  against  which  the  lon- 
gitudinal axial  ridge  of  the  tergum  abuts :  it  is  not  half  as 
wide  as  the  short,  upper  articular  ridge.  On  the  under 
side  there  is  a  very  slight  depression  for  the  adductor  scu- 
torum  muscle.  There  is  considerable  variation  in  the  degree 
to  which  the  transverse  ledge  on  the  under  side  of  the  fixed 
tergum  projects,  and  therefore  in  the  depth  of  the  hollow 
thus  formed.  The  specimens  with  the  right-side,  and  those 
with  the  left-side  opercular  valves  moveable,  are  apparently 
about  equally  numerous. 

The  specimen  in  the  British  Museum,  from  the  Red  Sea, 
was  attached  to  a  Gorgonia,  and  was  in  the  same  box  with  a 
Pyrgoma — circumstances  favouring  the  correctness  of  the 
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locality — ^but  I  am  much  suroriaed  finom  flie  graeral  dkl 
bution  of  the  species,  that  V.  Stromia  ahoald  occur  in 
distant  and  isolated  an  area.  After  careful  ezaminatioi 
can  discover  no  constant  difference  between  the  Bed  I 
and  British  specimens. 

The  specimens  from  the  Crag  have  not  their  movea 
opercular  valves,  which  offer  mucn  more  impcHrtant  dia^a 
characters  than  the  shell ;  but  as  far  as  the  latter  la  c 
oemed,  no  difference  whatever  can  be  perceived  from 
StrSmia. 


2.  Vbrbuca  laviqata.    PL  21,  fig.  3  a,  S£. 

Ybbbvca.  layigata.    G.  B.  Soweriy,    Goien  of  Beooot  and  I 

SheUfl,  Plato. 

Moveable  scutum,  with  the  lower  articular  ridj/e  broa 
than  this  short  upper  articular  ridge :  moveoNe  termrn  broa 
than  high,  with  the  upper  articular  ridge  produced  imk 
point. 

j'  IM.— TiemdelFaefio;  Eastern  Patagonia, oinetoeafiithoiDft;  Cadle;  B 

i>  Mas.  Brit.,  Cumin^^  Stutchbuiy,  Darwin:  attached  to  sheDa,  and  ofta 

BaloMMt  Uffrii  toad  piiitaetu. 

I  can  point  out  no  difference  in  the  shell  between  t 
species  and  F.  Stromia,  excepting  that  its  walls  seem 
variably  to  be  smooth,  which  is  rarely  the  case  with 
Stromia;  perhaps  also  the  oblique  interfolding  artieu 
plates  between  the  several  compartments  are  here  m< 
prominent.  It  appears  that  specimens  with  the  left  a 
uppermost,  and  therefore  with  the  left  opercular  val 
moveable,  are  considerably  more  common  than  those  w 
the  right  valves  moveable.  The  moveable  scutum  a 
tergum  are  articulated  together  by  much  more  promin< 
articular  ridges  than  in  F.  Stromia,  and  the  two  val' 
together  are  broader  in  proportion  to  their  height, — ^i 
height  being  measured  from  the  apex  to  the  basd  marg 
In  the  scutum  the  lower  articular  ridge  is  consideral 
broader  than  the  short  upper  ridge.    In  the  tergum,  1 
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basi-carinal  corner  is  more  rectangular,  and  the  whole  valve 
is  nearly  square :  owing  to  the  deep  furrow  receiving  the 
lower  articular  ridge  of  the  scutum,  the  axial  ridge  of  the 
tergum  is  proportionally  narrower  but  more  prominent  than 
in  V.  Stromia;  the  uppermost  ridge  (formed  by  the  occlu- 
dent  margin  of  the  valve)  projects,  especially  when  viewed 
on  the  under  side  (fig.  3  ^),  as  a  moderately  sharp  point. 

In  the  mouth,  the  lower  teeth  of  the  mandibles  are  more 
distinct  than  in  V.  Stroniia ;  the  lower  part  of  the  edge  of 
the  maxilla  is  very  prominent.  In  the  second  and  third 
pairs  of  cirri  the  terminal  spines  on  the  shorter  rami  are 
coarsely  pectinated ;  on  the  sixth  pair  there  are  only  three 
pairs  of  main  spines  on  each  .segment;  but  these  several 
points,  according  to  the  analogy  of  other  species,  I  should 
expect  to  be  variable. 

This  species  is  alluded  to  by  Bruguiere,  in  the  'Ency- 
clopedic Methodique,'  but  was  confounded  by  him  with  the 
V.  Stromia  of  Europe. 


8.  Verruca  Spengleri.     PI.  21,  fig.  2. 

Moveable  scutum,  with  a  sharp,  straight,  medial  adductor 
ridge :  fwed  scutum  not  larger  than  the  fixed  tergum. 

Hab, — Madeira,  Mus.  Lowe ;  attached  to  shells. 

It  would  appear  that  the  present  species  does  not  attain 
quite  so  large  a  size  as  the  more  northern  V.  Stromia;  the 
walls  are  not  longitudinally  ribbed  as  is  usual  with  this 
latter  species.  The  proportional  sizes  of  the  compartments 
seem  to  be  somewhat  different ;  the  fixed  scutum  is  either 
equal  to  or  even  smaller  than  the  fixed  tergum,  instead  of 
being  larger,  as  in  V.  Stromia ;  but  in  young  individuals 
the  proportions  are  reversed.  In  several  specimens  the  fixed 
scutum  and  tergum  together  were  larger  than  the  carina. 
The  rounded  adductor  plate  of  the  fixed  scutum  is  extremely 
large.  The  lines  of  growth,  especially  on  the  moveable 
opercular  valves,  are  rather  more  plainly  crenated  than  in 
V'.  Stromia.  In  the  moveable  scutum  the  lower  articular 
ridge  on  the  tergal  margin  varies  a  little  in  size,  and  i& 


sometimes  iiirger  than  in  F.  Sfromia  (but  never  so  large  as 
in  F.  leevij/a/a),  and  is  placed  more  in  the  middle  of  the  \ 
tergal  margin :  but  by  far  the  most  important  character  by 
which  this  species  can  be  distinguished  from  all  the  others, 
is  the  preseucc,  on  the  under  side  of  tlie  moveable  scntiun, 
of  a  straight,  prominent  adductor  ridge,  which  runs  np  to 
and  even  under  the  apex  of  the  valve,  for  it  is  there  slightly 
hollowed  out.  In  the  moveable  tcrgum,  owing  to  the 
medial  position  of  the  lower  articular  ridge  of  the  scutum, 
the  middle  of  the  scutid  margin  is  more  hollowed  out^  and 
the  axial  ridge  naiTower,  than  in  F.  Strtiwia. 

In  the  animal's  body  the  only  difference  which  I  could 
perceive  was  that  the  shortej  rami  of  the  second  and  third 
pairs  of  cirri  were  not  so  short,  compared  either  to  the  other 
cirri  or  to  the  longer  rami  of  these  same  cirri.  lu  the 
second  cirrus,  in  a  moderately-sized  specimen,  the  seg- 
ments were  six  and  thirteen  in  niunber  in  the  two  rami, 
and  in  the  third  cirrus,  seven  and  fifteen. 

Had  it  not  been  for  the  specimen  in  the  British  Museum 
of  F.  Sfromia.  from  the  Red  Sea.  I  should  have  con- 
cluded, from  geographical  considerations,  that  F.  Spc/it/lert 
probably  was  the  species  found  in  the  Mediterranean,  and 
noticed  by  Spengler  {'  Scbriften  der  Berl.  Gesell.,'  1  B., 
1780),  as  a  small  variety  of  the  northern  F.  StriJmia;  and 
likewise  that  it  was  the  Crcusia  eckinoides  of  Risso  ('  Hist. 
Nat.  Product,  de  I'Europe,'  torn.  4,  p.  382,  1820),  which 
is  certainly  a  Verruca,  but  not  described  with  sufficient 
minuteness  to  be  recognised. 


4.  VBRancA  nexa.     PI.  21,  fig.  6. 

SkeU  reddish  :  mowaUp  scutum,  with  three  strongly  pro- 
minent longitudinal  ridges,  besides  the  articular  ridges : 
fixed  scutum  larger  than  the  carina,  mfh  no  distinct  adductor 
plate. 

Hub. — West  Indies,  Mus.  Bril,  ;  attnclicd  to  n  Gorgonia. 

This  species  differs  considerably  from  all  the  others  in 
the  genus.     The  shell  is  brownish-red,  tinted  yellow  :  it  ia 
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not  at  all  depressed  like  the  former  species,  but  the  walls 
are  almost  perpendicular  or  even  overhang  their  bases,  and 
the  summit  of  the  shell  consequently  is  broad.  This  form 
may  be  in  part,  but  only  in  part,  due  to  the  attachment  on 
the  thin  branches  of  the  Gorgonia.  The  umbones  of  the  com- 
partments are  remarkably  prominent  and  sharp.  Although 
the  parietes  are  nearly  smooth,  yet  from  being  so  steep, 
they  are  little  seen,  and  owing  to  the  very  prominent  but 
rounded  ribs  by  which  the  compartments  and  opercular 
valves  are  articulated  together,  the  whole  shell  has  a 
strongly  ribbed  appearance.  The  diameter  of  the  largest 
specimen  was  '2  of  an  inch. 

The  rostrum  (a,  fig.  5)  is  patelliformed,  with  the  umbo  of 
growth  sub-central,  but  rather  above  the  middle  point; 
hence  this  valve,  differently  from  the  carina,  and  differently 
from  the  rostrum  of  the  other  species,  grows  not  only  at  its 
basal  margin,  and  on  both  sides  where  opposed  to  the 
carina  and  fixed  scutum,  but  also  along  its  upper  margin 
where  opposed  to  the  basal  edges  of  the  moveable  scutum 
and  tergum :  owing  to  the  perpendicularity  of  this  valve, 
the  upper  part  forms  a  ledge  almost  parallel  to  the  orifice 
of  the  shell.  The  carina  (b)  is  of  unusually  small  size,  being 
about  only  half  the  size  of  the  rostrum,  and  scarcely  exceed- 
ing in  size  the  fixed  tergum.  The^ed  scutum  {s')  is  large, 
larger  even  than  the  carina ;  it  is  oblong,  and  its  shape  is 
more  simple  than  in  the  other  species;  this  is  chiefly 
owing  to  the  rostrum  articulating  with  the  whole  of  that 
margin  {d)  which  answers  to  the  basal  margin  of  the  move- 
able valve ;  whereas  in  the  other  species  (fig.  1  6)  it  curls 
beyond  this  margin,  and  articulates  with  the  very  protube- 
rant, so-called,  parietal  portion  of  the  valve.  Three  or  four 
rounded  prominent  longitudinal  ribs,  exactly  like  the  homo- 
logous ribs  on  the  moveable  scutum,  run  from  the  apex  of 
the  fixed  scutum  to  the  basal  margin,  and  their  extremities 
form  the  teeth  by  which  it  articulates,  as  just  stated,  with 
the  rostrum.  Its  upper  articular  ridge  0  is  more  prominent, 
and  placed  much  lower  down  in  the  suture  between  it 
and  the  fixed  tergum,  than  in  the  foregoing  species.  The 
ledge  {o)  by  which  the  orifice  is  kept  neatly  closed,  is 
here  more  distinct  than  in  K  Stramia:  this  ledge  is  neoes- 
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sary,  as  well  as  in  the  case  of  the  fixed  tergum,  owing  to  ] 
the  altered  slmpe  of  the  summits  of  the  moveable  scutum  i 
and  tergum,  due  to  their  corrosion  and  to  their  coming  to 
project  freely.  But  the  most  remarkable  character  of  the 
fixed  scutum  is,  that  on  the  under  side  there  is  no  great 
adductor  plate,  but  a  rounded  hollow  with  its  lower  edge 
only  slightly  prominent ;  the  absence  of  the  adductor  plate, 
which  is  present  in  all  the  other  species  of  the  genus,  is 
uo  doubt  due  to  the  under  side  of  this  valve  being  iucUued 
even  outwards,  and  so  standing  in  some  degree  opposed  to  the 
moveable  valve;  thus  affording  on  its  luider  surface  a  place 
for  the  attachment  of  the  lower  end  of  the  adductor  scu- 
torum  muscle;  wliereas  in  the  other  species  this  muscle  1 
could  not  possibly  have  been  attached,  without  the  wd  of  ' 
an  adductor  plate,  to  the  under  aide  of  the  much  depressed 
and  sloping  fixed  valve.  Tlie  fixed  tergum  (t')  is  a  little 
more  simple  in  form  than  the  corresponding  valve  in  the 
other  species;  the  two  arms,  answering  to  the  occludent 
and  carinal  margins  of  the  moveable  tergum,  are  more  nearly 
equal  in  length :  the  internal  transverse  ledge,  separating 
these  rims  or  margins  from  the  parietal  portion  of  the  valve, 
is  but  little  developed.  I 

All  four  valves  forming  the  shell  are  remarkable  from  * 
having,  when  full-grown,  but  not  whilst  young,  their  basal    ' 
edges  abruptly  inflected  inwards,  thus  forming  a  ledge  all 
round  the  basal  membrane,  as  in  Chthamalus  intertextas  and 
Hembeli. 

Moveable  Scutum. — This  is  slightly  larger  in  proportion  I 
to  the  tergum  than  hi  the  foregoing  species :  it  is  chiefly 
remarkable  from  the  presence  of  tlii-ee  prominent  longi-  ' 
tudiual  ridges  ou  the  main  part  of  the  valve,  like  the  two  I 
articular   ridges   on   the    tergal    margin ;   of  these  latter, 
the  lower  one  extends  down  to  about  the  middle  of  the  I 
tergal  margin.     The  movcahle  tergmit  is  rhomboidal,  with  i 
the  whole  carina!  portion  marked  only  liy  lines  of  growth : 
it  is  only  remarkable  by  the  upper  of  the  three  articular 
ridges  on  the  scutal  margiu  being  unusually  distinct  from  | 
the  [Hscludent  margiu. 

With  respect  to  the  animal's  body,  its  several  peculiari- 
ties have  already  been  jxiinted  out  under  the  genus.     Thu  ] 
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labrum  is  decidedly  bullate,  triangular  in  section,  with  a 
row  of  minute  bead-like  teeth  on  the  crest ;  the  palpi  are 
very  narrow  and  short,  and  do  not  nearly  touch  each  other : 
this  variation  in  the  structure  of  the  labrum  and  in  the  size 
of  the  palpi,  is  very  remarkable,  considering  how  important, 
in  a  classificatory  point  of  view,  these  parts  are  in  adl  other 
Cirripedes.  In  the  mandibles  there  are  either  two  or  three 
main  teeth,  with  the  whole  lower  part  of  the  organ  pecti- 
nated with  sharp  spines.  Cirri :  the  first  pair  is  not  short ; 
in  the  individual  examined,  the  two  rami  had  eleven  and 
twelve  segments.  In  the  second  pair,  the  shorter  ramus 
was  two  thirds  of  the  length  of  the  longer  ramus,  the  seg- 
ments being  in  number  ten  and  fifteen ;  in  the  arrangement 
of  the  spines  this  second  pair  resembles  it^  homologue  in 
the  three  other  species.  In  the  third  pair,  the  two  rami  are 
very  nearly  equal  in  length,  having  sixteen  and  eighteen 
segments ;  and  the  segments  of  the  anterior  ramus  are  only 
a  little  thicker  and  more  thickly  clothed  with  spines  than 
those  of  the  posterior  ramus.  The  remaining  cirri  and  the 
caudal  appendt^es  are  as  in  the  other  species. 


5,  Verruca  prisca.    PL  21,  fig.  4. 

■ 

Yebbuca  FB18CA.    Bosquei.     Monographie  des  Cnutac^  fossiles 

du   Terrain    Cr^t.    de  Limbourg,  Tab.  1, 
fig.  1—6;  1853. 

S/iell  smooth :  moveable  scutum,  with  the  lower  articular 
ridge  somewhat  broader  than  the  upper  articular  ridge. 

Fossil — '  Systeme  Senonien  et  Maestrichtien,'  Belgium,  Mns.  Bosquet ;  in 
Chalk,  Norwich,  Mus.  J.  de  C.  Sowerby. 

M.  Bosquet  has  admirably  figured  and  described  the 
several  separated  valves  belonging  to  this  species,  and  I 
owe  to  his  great  kindness  an  examination  of  some  of  them. 
In  Mr.  J.  de  C.  Sowerby*s  collection,  also,  there  is  a  single 
specimen,  attached  to  a  MoUusc,  with  the  four  valves  of  the 
shell  united  together,  but  without  the  two  moveable  oper- 
cular valves ;  it  cannot  be  positively  asserted  that  this  is  the 
same  species  with  that  of  M*  Bosquet,  but  such  probably 
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the  case.  This  is  the  species  to  which  I  alluded  in  the 
Introduction  to  my  '  Monograph  on  Fossil  Lepadidse.' 
It  is  an  interesting  species,  from  being  the  only  known 
Secondary  one,  but  in  itself  it  is  a  very  poorly  characterised 
form,  and  I  can  point  out  no  important  character  in  the 
shell  by  which  it  can  be  recognised.  The  rostnim  and 
carina,  which  are  of  neai'ly  equal  sizes,  are  locked  together 
by  the  usual  interfolding  plates,  and  likewise  to  the  fixed 
scutum  and  tergum;  but  these  latter  plates  seem  to  have  been 
less  developed  in  M.  Bosquet's  specimen  than  in  the  English. 
The  fixed  scutum  has  a  large  adductor  plate,  which  seems 
to  have  been  chipped  in  M.  Bosquet's  specimen  ;  this  valve 
and  the  fixed  tergura  in  all  essential  respects  resemble  the 
same  valves  in  y.  Stromia.  The  surface  of  the  shell  is  veiy 
smooth.  J 

The  moveable  sciitmn  has  its  occludent  margin  considflfl 
ably  arched  :  the  lower  articular  ridge  is  broader  than  tM 
upper  ridge,  in  which  respects  it  resembles  the  same  valve 
in  F.  Iteviffata,  but  the  whole  valve  is  not  so  broad  as  in 
that  species.  There  is  no  adductor  ridge  on  the  under  sur- 
face. The  moveable  tergum  has  its  upper  articular  ridge 
narrow,  and  slightly  produced  into  a  point  on  the  scutal 
margin :  in  this  latter  respect  this  species  also  resembled 
V.  lavigata,  but  the  whole  valve  is  not  so  broad  in  pi 
portion  to  its  height. 


3.  Family  Lepadid^. 


Cirripedia  kavUiff  a  Jlexihle  peduncle,  provided  wu 
muscles.-  scuta  and  terffa,  Khen  present,  not/umisked  with 
depressor  muscles :  other  valves,  when  present,  not  united 
into  an  immoveable  ring. 

This  Family   has    been  fully  treated    of  in    my  form 
volume,  published  by  the  Kay  Society,*  and  I  should  I 

*  'File  foasii  Ei)ccics  have  been  described  in  a  separate  Moiiograph  pablistit 
bj  the  PaI«ontogrnphical  Society.      Since  its  puhlicntiDn,  M.  Bosquet  I ' 
produced  aa  excBUeiit  nieinoir,  coutaining  desoriptions,  mill  Ibe  most 
illiistnilioDs,  of  BcyeroJ  new  Crutacean  species  of  Pollioipc*  and  Soalpdli 
The  memoir  ia  entitled  a  '  Moiiographie  des  Crustacea  tossjlt 
Cnifscie,  dn  D.  dc  Limhourg.' 
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only  have  aUaded  to  its  existence,  had  it  not  been  for  the 
genus  Alcippe,  which  differs  in  so  many  important  cha- 
racters from  the  other  members  of  the  LepadidsB,  that  for- 
merly I  did  not  even  suspect  that  it  could  belong  to  this 
Family,  and  therefore  deferred  its  examination.  The  genus 
Alcippe  was  discovered,  well  described  and  illustrated,  in 
1849,  by  Mr.  Hancock ;  to  whose  very  great  kindness  I  am 
indebted  for  permission  to  dissect  and  examine  his  entire 
stock  of  this  tmly  remarkable  Cirripede.  In  the  classifi- 
cation of  the  whole  class  I  have  not  felt  so  much  doubt,  as 
whether  I  ought  to  institute  a  family  for  the  reception  of 
this  genus.  Alcippe  differs  from  all  other  Cirripedes 
(putting  on  one  side  for  the  instant,  the  males  and  com- 
plemental  males  of  Ibla  and  Scalpellum)  in  the  very  sin- 
gular fact  of  being  destitute  of  a  rectum  and  anus; — 
in  the  three  segments  of  the  thorax,  which  usually  support 
the  second,  third,  and  fourth  pairs  of  cirri,  being  without  any 
appendages ; — in  the  fifth  and  sixth  pairs  of  cirri  having  their 
inner  or  posterior  rami  metamorphosed  into  very  singular 
roughened  cushions  or  buttons,  which  apparently  serve  to 
triturate  the  food ; — in  the  caudal  appendages  being  mus- 
cular, and  being  used  conjointly  with  the  cirri ; — and  lastly, 
in  the  pupa  having  a  lesser  number  of  segments  in  its  ab- 
domen and  caudal  appendages  than  in  (as  far  as  I  have  seen) 
any  other  Cirripede.  It  will  be  thought  that  these  cha- 
racters are  amply  sufficient  to  justify  the  placing  Alcippe 
in  a  separate  family,  more  especially  when  the  close  general 
resemblance  in  the  animal's  body  in  most  of  the  other  mem- 
bers of  the  Balanidse,  Verrucidse,  and  Lepadidse,  is  borne  in 
mind.  On  the  other  hand,  the  males  and  complemental  males 
of  Scalpellum  and  Ibla  must  indisputably  be  considered  as 
members  of  the  Lepadidse ;  yet  the  male  of  Scalpellum  vu^ 
gare  and  omatum  has  no  stomach,  anus,  or  mouth,  which  is  a 
far  more  abnormal  structure  than  the  absence  only  of  the 
anus  in  Alcippe :  the  cirri,  also,  in  these  same  males,  differ 
from  the  ordinary  cirripedial  type  decidedly  more  tlian  in 
Alcippe.  Again,  in  the  male  of  Ibla,  all  the  cirri,  excepting 
the  fifth  and  sixth  pairs,  are  aborted,  and  these  two  pairs 
are  usually  only  uniramous ;  here,  then,  we  have  a  decided 
resemblance  to  Alcippe.     Hence,  if  we  might  assume  that 
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the  female  Alcippc  had  partiolly  assumed  ( 
fined  to  the  uiulcs  of  the  other  f^ncra,  it  wcmld  i 
stand  amongst  the  Lepadida;.  Independently  of  thii  o 
pariiuiii  with  the  foregoing  males,  the  atfinitics  of  Aktppe 
are  so  special  to  several  genera  amongst  the  Lepadidgr,  iMl 
it  fi(%ms  iinnatunU  to  force  it  out  of  Ihe  [mnition  wbidi  it 
well  occvipies  between  Ibia  and  Anela.«nia.  and  ptaor  it  ia 
another  family  by  itself:  thus,  in  being  bisexual,  aod  in  tkc 
ineral  character  of  its  very  curious  males,  Alcippc  thawt 
scflinity  to  Ibia  and  Scalpeltum ;  and  to  the  former  of 
?.  genera  it  is  related  in  several  pAfticiilars,  such  ■»  in 
I  body  being  lodged  within  the  [>eduncle,  ond  ia  ibe 
itnictnre  of  the  larval  antcnuie,  &c. :  to  AiicUtitiHl  wd 
Ale^Mui  it  is  allied  in  the  general  character,  and  tu  n  oertJa 
extent  in  the  muscles,  of  the  cnnituluni ;  AnelAXRU.  aln^ 
has  all  its  cirri  to  a  certain  ucgnre  rudimontary,  umI 
Jlepaii  cornuta  has  the  inner  rami  of  the  fifth  and  siitb  pan 
of  cirri, — namely,  the  very  same  rami  which  are  no  ciiri 
modified  in  Alcipjie,' — small,  destitute  nf  iiiiuclcs,  and  fun^ 
tionlcss  for  their  proper  purfKisc :  to  Am^lusma  and  LitlM^I 
trya  it  is  allied  iu  the  peculiarity  of  the  lower  end  of  tl 
peduncle  becoming  elongated  by  growlh.  and 
imbedded  ;  and  to  Lithotryu  by  its  powers  of  cscnvotioft  a 
manner  of  attachment.  Now,  I  believe  it  genera]l|,* 
goml  tliat  when  u  form  is  really  distinct  frotn  aiiotlH 
ita  affinities  are  general,  or  only  in  a  slight  degm  f 
the  niembi;n>  nf  tliat  group.  Nor,  indeed,  coit  it  b 
iJiat  Aleippe  differs  much  more,  somewhat  more  ito 
does,  fnim  the  other  genera,  than  does  Auela»ma,  with  l 
more  singular  mouth,  spineless  nidimentar)'  cirri,  and  f 
briated  peduncle;  and  1  have  never  regrelletl  hating  t 
eluded  this  genus  amongst  the  I^e^Midida-.  Hence, 
much  consideration,  I  have  resolved  tu  consider  Aleippe  I 
one  of  the  liCpadidie,  though  so  curiously  modified,*  ■» 

*  AJhcn  ie  Jiuiieu,  in  hi*  '  Memoir  cm  iW  Uilpifli 
HiMJun^'   toBL  S,  iL  8G,  «I>cd  iiNAiiiif  U  llw  diirMMn  tMatiai 
drt^nded  fiowtn.  wliiali  ia  ocrtMu  j(«ii«a  w*  borus  Uig«tlMr 

, tWulBrrTitMnulKwioiiinllir 

via.,  wkellwr  «r  not  to  h 
pcvi-^ni  aiilcmit  k  eou\ 

aiin|Jiqa^    rimnmt  lueliioafdi    ._     .    ...    _  ..  .. 

fanwcuup  trap  limpl*  a  ajipatttiM,  monbna  s^Muifm 


fuoM  hiki 

witkjiiiiig 


,.    UMunt  Uw  Upvliilc   Tw  iimiIm 
iptmdrc  cnmawnl  k  iMS  ftnrcs  d'aae  gffmMliia  •■■• 
I'en  nlUrhn  il'«alra>  d'tiH  onoMHigB 
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haviDg  characters  confined  to  the  males  of  the  other  genera. 
Perhaps  I  have  been  in  some  degree  influenced  by  the 
difSculty  of  finding  external  characters  by  which  to  separate 
Alcippe  as  a  family  from  the  other  Lepadidse. 

But  we  shall  presently  find,  when  we  come  to  Crypto- 
phialus,  that  all  the  above  difficulties,  great  as  they  are, 
are  greatly  enhanced,  for  Cryptophialus  is  certainly  allied 
in  a  very  direct  and  curious  manner  (in  decided  opposition 
to  the  remarks  just  made  on  special  affinities)  to  Alcippe, 
and  yet  in  all  the  more  important  parts  of  its  organisation, 
and  in  its  metamorphosis,  it  differs  so  fundamentally,  that 
I  have  felt  myself  obliged  to  form  not  merely  a  Family, 
but  a  distinct  Order  for  its  reception. 


Genua — Alcippe.     PL  22,  23. 

Alcippe.     Hancock.    Annals  and  Mag.  of  Nat.  Hist,  toL  4, 1849,  PL  8, 9. 

Fern. — Capitulum  toithout  valves,  with  the  orifice  spi- 
nose :  peduncle  with  the  basal  end  added  to  during  growth  ;  its 
rostral  surface  depressed  and  covered  by  a  horny  disc :  capi" 
tulum  and  peduncle  imbedded  in  a  cavity  excavated  in  the 
shells  of  molluscs. 

Labrum  very  large y  with  a  row  of  long  hairs  on  each  side: 
palpi  rudimentary :  mandible  one-toothed :  second,  third,  and 
fourth  cirri  absent :  fifth  and  sixth  cirri  with  the  posterior 
ramus  represented  by  a  button-like  body ;  caudal  appendages 
four-jointed,  muscidar ;  anus  none, 

Males^ — several,  adhering  to  the  upper  end  of  the  homy 
disc  of  the  female  :  capitulum  naked^  transparent,  elongated, 
with  a  small  orifice  at  the  end :  peduncle  lobed,  with  the  lower 
end  extending  far  beyond  the  pupal  antenna :  eye,  testis,  and 
vesicula  seminalis  single;  probosciformed penis  very  long: 
mouthy  stomach,  thorax,  abdomen,  and  cirri  none. 

mSfue  famille,  qui  lui  appartiennent  sans  la  rcpr^senter;  comment  ic  type,  s'j 
pr^sente  comme  efface,  ne  conservant  plus  pour  se  laisser  reconiiaitre  que 
quelque  trait  isole,  mais  caracteristique,  aont  la  valeur,  essentiellement 
orduiale,  pent  6tre  ainsi  constat^."  Under  the  point  of  view,  so  strongly  and 
admirably  insisted  on  lately  by  Milne  Edwards  ('Annales  des  Sciences  Nat/ 
3d  series,  torn.  17),  of  describing  types  without  regarding  whether  the  different 
members  blend  together  on  their  confines,  perhaps  Alcippe  should  be  raised  to 
the  rank  of  a  Family :  I  feel  quite  unable  to  deade  how  properly  to  act 
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Alcippe  laupas,  Hancock  ut  supra. 

Uab. — Norlli'ps&tcra  sborca  ofEDgland,  GFteen  to  tirent j fBtKoins,  imbedded 

in  AkhA  ^IikUs  oi  Fusui  anHqHia  end  BueHnuiu  miidaium  (A.  IlnucDck);  Math* 
eftsteru  shores,  off  llie  Eil.ijslone  Liglilliouse  {C.  S,  Bate). 

FEMALE.       PI,  22. 

I  may  premise  tlmt  after  tlie  sketch  of  the  leading  pecu- 
liarities of  Alcippe,  and  after  the  discussion  on  its  affinities, 
just  given  under  the  Family,  I  think  it  would  he  supeHluoiia 
to  institute  a  full  generic  description,  separately  from  the  fol- 
lowing detailed  account  of  this  most  anomalous  cirripede. 

General  Appearance. — The  whole  animal  is  from  '3  to 
■3  of  an  inch  in  length,  of  a  soft  texture,  colourless  or 
yellowish,  and  lives  concealed  iu  a  cavity  of  its  own 
formation  in  the  shells  of  certain  Gasteropods.  Tliis  cavity 
communicates  with  the  water  hy  a  narrow  fissure-like  orifice 
(PI,  22,  tig.  4),  broadest  at  the  posterior  end,  where  the  cirri 
are  exserted ;  narrow,  closed,  and  generally  curved  at  the 
otiier  {«)  end  ;  the  two  sides  of  tlie  fissiu-e  {b)  arc  commonly 
bordered  by  a  calcareous  inorganic  deposit:  the  walls  of 
the  cavity  are  worn  so  thin  over  the  peduncle,  at  the 
naiTow  end  of  the  tissure,  that  the  orange-coloured  ovaria 
can  generally  be  seen  througli  the  shell  of  the  mollusc,  and 
hence  there  is  here  a  distinct  fan-shaped  stain  (fig.  3)  oil 
the  surface.  The  animal  consists  of  a  com|ireased  capitu- 
luni,  without  valves,  and  of  a  sort  of  peduncle  depressed 
on  its  rostral  face,  and  covered  with  a  broad,  oval,  thin, 
horny  disc.  We  must  remember  that  in  the  Lepadida;  the 
peduncle  does  not  essentially  difler  from  the  capitulum, 
being  only  the  flexible  lower  or  anterior  end  of  the  animal, 
and  is  separated  from  the  capitulum  only  by  shape,  and 
geuernlly  by  the  direction  of  the  lines  of  growtn.  The  disc, 
when  most  regular  (fig.  1,  n),  lies  in  a  plane  at  right  angles 
to  the  sides  of  the  capitulum,  and  almost  in  a  line  with  tha' 
orifice  leading  into  the  sack  ;  but  the  peduncle  is  often  very 
irregular  (fig.  2),  and  the  disc  comes  even  to  occupy  a  position 
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nearly  parallel  to  one  or  the  other  side  of  the  capitulam. 
On  the  carinal  side,  the  capitulum  is  generally  separated 
from  the  |)eduncle  by  a  rather  deep  fold  (/,  in  the  section 
fig.  5),  but  this  depends  in  some  degree  upon  the  state  of 
distension  of  the  mass  of  ovarian  caeca.  I  have  given  a 
drawing,  fig.  1  (partly  taken  from  Mr.  Hancock),  of  a  very 
regular  individual,  and  of  an  extremely  distorted  specimen 
(fig.  2).  The  distortion,  I  believe,  is  generally  caused  by 
the  animal,  during  its  excavation,  breaking  into  some  old 
cavity. 

External  Structure. — The  orifice  leading  into  the  sack  is 
about  one  third  of  the  total  length  of  the  animal :  its  edges 
or  lips  are  thickened^  horny,  and  brownish :  at  the  lower  end, 
exactly  where  the  orifice  ends,  the  lips  are  formed,  from 
being  deeply  notched,  into  two  sharp  projections  (a,  figs. 
1,  5,  6),  unlike  anything  occurring  in  any  other  Cirripede. 
The  external  membrane  (c,  fig.  6)  of  the  lip  supports  an 
irregular  but  nearly  straight  band  of  sharp,  thick  spines  of 
chitine,  about  T^th  of  an  inch  in  length,  together  with  a 
few  hairs :   at  the  carinal  or  upper  end  of  the  orifice  the 
spines  are  largest  and  most  numerous;  at  the  other  and 
lower  end,  they  decrease  in  size ;  and  on  the  two  projections 
{a,  fig.  6),  and   on  the  adjoining  parts   of  the  external 
membrane,  they  graduate  into  the  small  dentated  points 
which  cover  the  whole  surface  of  the  animal.     The  inner 
tunic  of  the  sack  [b)y  on  each  side  along  the  upper  half  of 
the  orifice,  is  remarkable  from  having  a  moderately  broad, 
curved  band  of  short,  sharp  spines,  not  quite  so  thick  as 
those  on  the  external  surface,  closely  adpressed  together 
and  pointing  upwards,  like  the  javelins  of  an  ancient  phalanx, 
thus  probably  preventing  the  ingress  of  any  intruding  animal. 
This  band  of  spines  curves  at  the  upper  end,  conformably 
with  the  shape  of  the  orifice.     The  inner  tunic  of  the  sack 
in  this  upper  part  is  yellowish,  and,  what  is  very  unusual,  is 
thicker  than  the  external  membrane.     A  little  way  down, 
within  the  orifice,  and  more  especially  in  front  of  an  elegant 
row  of  hairs  on  the  two  sides  of  the  great  labrum,  there  is 
a  band  of  very  fine  but  stiff  hairs  (i^ths  of  an  inch  in 
length),  pointing  upwards,  and  making  together  i^ 
on  the  labrum  a  hedge,  barring  ingress  into  the  i 
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The  external  mcmbrnnc  over  the  whole  tninud,  < 
the  horny  disc  whicli  covers  the  rostral  fncc  o(  tbe  |: 
li  very  thill  und  tratispareiit ;  it  is  perindicnll;  and  i 
moulted,  as  mny  he  inftrrrd  rrom  tho  iiiiny  old  liwa  <f 
jun(;tioii  round  tiie  iidgt^!*  or  the  homy  disc :  it  u  irregnlari; 
and  pretty  thickly  (hut  not  so  thiekly  as  in  lii;.  7)  ttadded 
with  star-Waded,  minute  points,  from  ^''.'.iths  of  an  iuA  ia 
diameter,  composed  of  hard  chitinc,  sooted  on  n  isliort  faai> 
stall,  and  this  on  a  circular,  yelluwixh,  slightly  tliidLciM 
disc  of  the  ecncral  investing  niemliranc,  n[ij)C(iring  like  t 
halo  siirroiuuling  each  little  [mint.  These  ptiints  arc  dim-u  ' 
ohliquety  upwards.  There  are  none  on  the  liorny  Hi)«(^ 
tliough  jiartienbrly  numerous  close  to  its  margin.  Tbdr  1 
state  varies  much  :  just  after  a  raoiill.  when  iwwiy  fomw^  J 
the  spines  are  regularly  star-headed,  with  (\\.uie  t\iaT\)  ny% 
from  two  In  six  in  numh(>r,  with  some  of  tln-in  omskitullf 
bifld ;  but  tliese  |K)ints  or  rays  soon  berome  blunln 
and  ultimately  half  the  star  is  worn  awoy.  so  that  thB* 
a|ipeanincc  then  presented  in  that  of  a  creMttil  with  ■ 
few  hinnt  points  on  its  convex  side.  At  each  rxuvialioii, 
the  thickened  nicndirnne  of  tho  orifice  with  its  stmag  «■ 
tcnial  spines  (tlic  condition  of  which  also  vanes  mxcirduig 
to  the  ncrioil  elapsed  since  the  last  monlt).  and  of  count 
the  whole  internal  tunic  of  the  sark,  with  ita  spines  am)  liain, 
are  all  moulted,  together  wilh  the  external  membrane  and 
the  little  Htar-tthnpt^'d  points.  In  most  specnneiu  a  ImuvIit 
distinguishable  band  or  bar  of  yellonish,  slightly  thickened 
racmbrune,  runs  fmrn  the  [>oints  [a),  at  the  lower  end  of 
the  orifirc!,  for  some  way  obli(|iicly  downwariU;  aiid  at  the 
lower  cud  of  this  bar  the  weak  adductor  scutonim  maadB 
(having  transverse  stride)  is  attached,  lliis  bar  ia  oftoi 
strengthened  by  a  prominent  exiemal  fold  nf  meoitmiu^ 
hut  yet  it  is  so  ticxihie,  and  as  it  is  united  only  (o  tin 
lower  end  of  the  orifice,  1  can  hardly  believe  that  it  an. 
by  means  of  the  adductor  mii»cle  attached  to  itj  oppante 
extremity,  have  much  power  in  closing  the  orifice.  I 
iKlievc  that  this  niuscle  acts  simply  tn  narrowing  Ik*] 
whole  animal,  so  as  to  favour  ita  movement  wiihjn  ih 
cavity  in  which  it  is  imbe<lded.  Owing  to  this  pontiaa  fl 
the  adductor  muscle,  and  its  eonscqueat  little  power  f 
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closing  the  orifice,  we  can  understand  the  necessity  for  the 
defence  afforded  by  the  bands  of  spines  and  hairs  on  the 
inner  tunic  of  the  sack  and  on  the  labrum^  which  do  not 
occur  in  other  Cirripedes. 

Horny  disc. — Tlie  general  shape  of  the  disc,  its  irregu- 
larity and  position,  have  been  already  described.  It  never 
extends,  as  remarked  by  Mr.  Hancock,  to  the  extreme  lower 
point  of  the  peduncle ;  upwards  it  reaches  to  a  little  below 
the  lower  end  of  the  orifice.  It  consists  of  successive  layers 
of  membrane,  either  moderately  thick  and  opaque,  or  only  a 
little  thicker  than  the  general  membrane  of  the  body,  but 
never  furnished  with  the  little  sharp  points ;  it  increases  in 
size,  in  like  manner  as  the  calcareous  valves  of  other  Cirri- 
pedes, the  undermost  and  last  formed  layer  extending  beyond 
the  others,  with  its  edge  united,  till  the  next  exuviation,  to 
the  general  membrane  of  the  body.  The  disc  is  attached, 
at  its  upper  end,  apparently  in  the  usual  way,  by  cement, 
to  the  roof  of  the  cavity  of  the  shell  in  which  it  is  imbedded ; 
but  the  lower  parts  of  the  disc  are  also  slightly  and  partially 
attached,  chiefly  along  the  lines  of  growth  or  exuviation ; 
and  this,  I  suspect,  is  effected  by  an  inorganic  calcareous 
deposit ;  anyhow  I  could  not  perceive  here  any  cement  or 
cement-ducts.  Beyond  the  circumference  of  the  disc  the 
whole  animal  lies  free  in  its  cavity.  The  lines  of  growth  in 
the  middle  part  of  the  disc  are  generally  obliterated  by  the 
decay  of  the  older  and  outer  layers.  These  lines,  though  of 
course  ordinarily  conformable  with  the  general. outline  of 
the  disc,  are  not  always  so,  for  the  disc  sometimes  becomes 
during  growth  slightly  changed  in  form,  and  the  animal, 
consequently,  slightly  changed  in  position;  sometimes 
either  one  or  the  other  side  or  the  upper  end  of  the  disc 
is  left  deserted  by  the  new  layers  of  the  growing  disc; 
these  being  formed  on  the  deserted  side  of  less  size  or  ex- 
tension, instead  of  larger  size,  as  they  normally  should  be 
all  round  the  disc. 

The  upper  end  of  the  disc  is  always  produced  into  a 
projection  of  not  regular  shape,  bul  generally  hollowed  out 
or  embayed  in  front  (fig.  1),  and  almost  always  hollowed 
out  on  the  two  sides.  This  projection  stands  directly  over 
the  adductor  muscle  [b  in  fig.  5),  and  on  the  exterior  sur* 
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is  generally  couvex,  being  concave  on  the  under  side  for  the 
attacbraent  of  several  muscles  presently  to  be  described.  The 
horny  layers  are  in  this  part  usually  thicker  than  elsewhere. 
The  disc  is  thus  upwardly  produced,  owing  apparently  to 
the  fissure  which  leads  into  the  cavity  of  the  shell  of  the 
mollusc  becoming,  during  the  process  of  excavation,  consi- 
derably longer  than  is  necessary, — that  is  longer  than  the 
orifice  leading  into  the  sack;  and  consequently,  for  the  pro- 
tection of  the  imbedded  animal,  the  lower  and  narrow  end 
of  the  fissure  is  closed  on  its  under  side  by  this  upward 
production  of  the  horny  disc,  formed  of  layers  of  membrane 
of  unusual  thickness.  A  deposition,  also,  of  lime,  hereafter 
to  be  mentioned,  gives  further  protection. 

In  the  bays  on  each  side  of  the  upward  production  of 
the  homy  disc,  and  likewise  a  little  lower  down  ou  its  edges, 
and  therefore  somewhat  protected  by  lying  within  the  narrow, 
poiuted,  lower  end  of  the  fissure  in  the  shell  of  the  mollusc, 
the  short-lived  Males  (PI.  22,  fig.  1,  w)  are  attached  often 
in  groups  of  two,  three,  or  more  together. 

It  may  be  asked  to  what  part,  in  other  Cirripedes,  does 
the  homy  disc  answer?  Not  considering  the  upward  pro- 
longation, which  has  been  developed  for  a  special  purpose, 
the  disc  is  irregularly  circular, — is  added  to  all  round, — 
serves  for  the  attachment  of  the  whole  auiinal  to  the  sup- 
porting surface, — is  covered  ou  the  under  surface  by  a 
conformable  and  parallel  mass  of  ovarian  ca;ca,  and  the  latter 
by  the  inner  tunic  of  the  sack  ;  therefore  in  every  character, 
and  in  its  relation  to  the  other  parts  of  the  animal,  the 
disc  answers  to  the  end  of  tlie  peduncle,  or  to  the  basal  cup 
in  Lithotrya,  or  still  more  closely  to  the  Ijasis  in  sessile 
cirripedes,  with  the  important  exception  that  it  hes  in  a 
line  with  the  longitudinal  axis  of  the  whole  animal  instead 
of  at  right  angles  to  this  axis.  We  know;  that  all  ordinary 
curipedes  become  first  permanently  attached  in  their  pupal 
state  by  their  antennae,  which  are  seated  on  the  ventral  or 
rostral  surface,  near  to  the  anterior  end  of  the  body  ;  and 
that  from  the  young  cirripede,  after  the  act  of  metamor- 
phosis, being  turned  vertically  upwards,  and  from  the  ex- 
treme anterior,  now  lower,  end  of  the  body  not  bei 
rapidly  developed,  the  surface  cemented  down,  or  the  bai 
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encroaches  almost  equally  on  the  dorsal,  lateral,  and  ventral 
surfaces.  But  if  we  were  to  suppose  the  extreme  anterior 
point  of  the  body  to  be  rapidly  developed,  the  surface  of 
attachment  or  basis,  without  it  grew  still  more  rapidly, 
could  not  possibly  reach  the  dorsal  surface,  and  would, 
consequently,  be  confined  to  the  ventral  or  rostral  surface. 
I  have  not  seen  the  young  of  the  ordinary  or  female  Alcippe 
soon  after  its  metamorphosis,  but  in  the  male  the  develop- 
ment of  the  extreme  anterior  end  of  the  body  is  extraordi- 
narily rapid,  and  from  analogy  we  may  fairly  conclude  that 
this  is  likewise  the  case  with  the  female.  Hence  I  believe 
that  the  horny  disc  answers  to  the  cemented  down,  lower  end 
of  the  peduncle,  in  other  membei*s  of  the  Lepadidae,  and  to 
the  basis  in  the  Balanidae,  and  that  it  is  confined  to  the  ven- 
tral or  rostral  surface,  owing  to  the  anterior  or  lower  end  of 
the  body  having  been  rapidly  developed.  To  make  all  the 
parts,  internal  and  external,  of  Alcippe,  coiTcspond  with 
those  of  other  cirripedes,  the  main  circular  part  of  the  horny 
disc  must  be  turned  up  at  nearly  right  angles  to  its  present 
position  (the  dorsal  or  carinal  integuments,  to  the  right- 
hand  in  fig.  5,  being  shortened),  and  then  we  should  have 
a  peduncle,  certainly  very  short  and  broad,  but  holding  its 
proper  relative  position.* 

Sack  and  its  Muscles. — I  have  already  described  the 
curious  phalanx  of  spines,  the  long  fine  hairs,  and  thickened 
condition  of  the  inner  tunic  of  the  sack  along  the  sides  of 
the  orifice.  This  inner  tunic  is  a  reflexion  from  that  en- 
veloping the  body  of  the  animal,  in  the  usual  manner,  as 
may  be  seen  in  the  section  (PI.  22,  fig.  5).  Between  the  ex- 
ternal membrane  and  the  inner  tunic  of  the  sack  (^),  there 

*  In  the  senus  Litbotrya,  as  long  as  the  animal  continues  to  bore  into  the 
rock,  the  calcareous  discs  by  which  it  is  attached  in  its  cavity,  stand,  as  in 
Alcippe  (Pi.  8,  fi<^.  2,  2tf',  Darwin's  'Monograph  on  the  Lepadidse*),  parallel  to 
tiie  longitudinal  axis,  but  as  soon  as  the  animal  ceases  to  bore,  and  the  discs 
become  converted  into  a  cup,  they  occupy  a  normal  position  at  right  angles  to 
the  peduncle.  According  to  Reiuhardt,  these  discs,  in  Litbotrya,  are  situated 
on  the  carinal  or  dorsal  surface  of  the  peduncle,  at  which  statement  I  now  feel 
cunsiderublc  sur{)risc,  as  undoubtedly  the  pupa  must  first  permanently  attach 
itself  by  its  prehensile  antennae  on  its  ventral  or  rostral  surface.  In  Anelasma 
I  failed  to  discover  any  cement  or  cement-ducts ;  but  I  am  now  strongly 
inclined  to  believe,  considering  that  the  extreme  lower  or  anterior  end  goes  on 
growing,  that  the  surface  of  attachment  will  be  found  to  occur,  as  in  Alcippe, 
on  the  rostral  surface,  a  little  wav  below  the  orilicc. 
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is  of  course  the  usual  double  fold  of  corium,  these  two 
folds  being  united  by  minute,  transverse,  ligRmentoiis 
fibres,  bmnched  at  the  two  ends,  as  in  other  Lepadidse. 
Imbedded  in  the  corium  there  are  numerous,  longitudinal, 
striae-less  muscles,  which  do  not  run  quite  up  to  the  orifice, 
but  to  an  oblique  hne  beneath  it.  Externally  to  these 
muscles  there  are,  as  in  the  other  Lepadidse,  fine  trans- 
verse muscles,  confiuetl  to  the  middle  part  of  the  animal,  and 
running  from  the  carinni  margin  more  than  half  way  round 
both  sides.  Attached  to  the  upper  notched  or  folded  end  of 
the  orifice  {ff,  fig.  5,  above  the  upper  ends  of  the  longitudinal 
muscles),  there  is  a  fan  of  rather  strong,  strias-less  muscles, 
expanding  downwards,  with  their  lower  extremities  attached 
to  the  outer  membrane  of  the  capituhim ;  these  muscles 
apparently  serve  to  open  the  orifice:  there  is  a  somewhat 
analogous  muscle  in  Lithotrya,  but  in  no  other  member  of 
the  Family;  in  Cryptophialus,  however,  tliere  is  a  closely 
similar  muscle.  Owing  to  the  action  of  these  sever^ 
muscles,  the  tissues  forming  the  capitnlum  and  peduncle 
are,  according  to  Mr.  Hancock,  highly  contractile. 

I  have  stated  that  tlie  under  surface  of  llie  upper  pro- 
duced end  of  the  horny  disc  is  concave,  and  serves  for  the 
attachment  of  several  muscles.  Of  these  some  run  to  the 
basal  margin  of  the  great  lubruni,  and  no  doubt,  as  usual, 
move  the  whole  mouth;  others,  as  usual,  run  to  the  skin 
between  the  labnim  and  the  lower  end  of  the  orifice, — 
i.e.  in  fig.  5,  between  the  lower  end  of  the  row  of  fine 
hairs  (see  fig.  11),  which  shows  where  the  basal  margin 
of  the  labrum  is  situated,  and  the  lower  side  of  the  point 
[a),  where  the  orifice  terminates;  others  run  obliquely 
on  both  sides  towards  the  point  of  attachment  of  the  small 
adductor  scutorum  muscle  [b,  fig  5) ;  others,  of  considerable 
strength,  and  these  are  more  peculiar,  run  and  are  attached 
to  the  lower  end  of  the  orifice  {a),  and  serve  apparently 
to  draw  up  the  orifice  from  within  the  fissure-like  cavity, 
in  which  it  lies  lodged :  others,  again,  extend  transversely 
on  both  sides,  close  beneath  the  inner  tunic  of  the  sack, 
a  little  beyond  the  line  whence  the  ovigerous  frsena  or 
branchiae  arise.  These  transverse  muscles  lie  within  the 
longitudinal  muscles,  and  therefore  are  quite  difierent  from 
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the  exterior  transverse  muscles,  which  are  situated  more 
towards  the  carinal  portion  of  the  peduncle  and  capitulum, 
and  which  are  common  to  most  Lepadidae.  The  internal 
transverse  nmscles,  and  those  running  to  the  lower  end  of 
the  orifice,  are  peculiar,  but  we  shall  hereafter  meet  with 
them  even  more  developed  in  Cryptophialus. 

Along  the  medial  carinal  line  there  is,  between  the  two 
layers  of  corium,  the  usual  circulatory  channel.  On  each 
side  of  this  line,  on  the  inside  of  the  sack,  there  are  gene- 
rally some  slight  irregular  swellings,  and  sometimes  a  large 
extent  of  the  inner  surface  is  irregularly  carunculated  with 
little  knobs.  The  sack  {e  in  fig.  6)  extends  down  almost  to 
the  basal  point  of  the  peduncle  (d),  more  especially  when 
the  ovarian  ca^ca  are  not  gorged  with  ova. 

BranchidBy  or  ovifferom  Frcena. — Within  the  sack,  on 
each  side  of  the  body,  rising  not  far  from  the  ends  of  the 
adductor  muscle  (3),  there  is  a  large  fillet  or  fold ;  the  two 
occupy  so  exactly  the  position  of  the  ovigerous  fraena  that 
I  cannot  doubt  such  is  their  nature,  though,  as  happens  in 
the  case  of  some  species  of  Pollicipes,  they  are  destitute  of 
their  proper  glands,  and  so  do  not  serve  for  the  attachment 
of  the  ovigerous  lamellae ;  this  attachment  probably  is  not 
required,  owing  to  the  protected  situation  which  the  lamellae 
hold  in  the  sack,  under  the  animal's  body,  and  over  the 
ovarian  caeca.  From  the  unusually  large  size  of  these  so- 
called  fraena,  I  cannot  doubt  that  they  serve  as  branchiae, 
equally  well  with  the  plicated  folds  of  membrane,  believed 
to  be  homologous  with  the  fraena,  in  the  Balanidae,  which 
have  by  every  one  been  considered  as  branchiae.  The  fraena 
arc  broad  and  truncated  at  their  upper  ends ;  their  margins 
are  sinuous,  and  their  outer  surfaces  papillose;  they  run 
longitudinally  down  the  sack,  narrowing  as  they  extend, 
almost  to  the  basal  point  of  the  peduncle,  and  hence  are  of 
considerable  length ;  they  are  hidden  in  the  section  (fig.  5) 
by  the  medial,  somewhat  protuberant  mass  [c)  of  ovarian 
caeca,  and  partly  by  the  (i)  prosoma. 

Body, — ^The  body  is  constructed  on  the  usual  type,  and 
indeed  does  not  differ  greatly  from  that  of  Ibla.  The 
labrum  is  very  large,  its  lower  or  basal  margin  is  seDft***^ 
by  an  unusual  space  (capable  of  being  contracted  oi 
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from  the  lower  end  of  the  orifice  of  the  sack ;  hence  the 
labruia  and  whole  mouth  is  placed  quite  remarkably  near 
the  upper  (or  carina!)  end  of  the  orifice.  This  upper  end  of 
the  orifice,  I  may  remind  the  reader,  is  homologically  the 
posterior  end  of  the  general  covering  or  carapace,  and  aU  that 
portion  of  the  whole  animal  (as  the  sectional  figure,  5,  stands) 
below  the  lower  margin  of  the  labrum,  on  the  rostra)  or 
ventral  surface,  is  formed  by  the  three  anterior  segments  of 
the  head.  The  main  pai't  of  the  body,  carrying  the  [uoiith, 
is  formed  by  the  gifeat  development  of  that  segment  of  the 
thorax  which  bears  the  first  pair  of  cirri  (/<),  here  closely  ad- 
pressed,  as  usual,  to  the  sides  of  the  mouth.  The  lower 
portion  of  this  segment  forms  the  prosoma  (/),  and  has  the 
characteristic  outline,  but  is  not  much  developed.  On  each 
side  of  the  prosoma  an  oval  space  of  membrane  is  yellowish 
and  is  thickened,  and  so  gives  support  to  this  part  of  the 
body.  The  five  succeeding  thoracic  segments,  which  ought  to 
carry  the  five  succeeding  and  posterior  paii-s  of  cirri,  are 
together  of  very  small  size  (as  in  Ibia),  iu  comparison  with 
either  the  prosoma,  or  the  whole  anterior  part  of  theaniinal. 
The  segment  {&)  which  should  have  borne  the  second  pair  of 
cirri,  is  considerably  longer  than  the  foUowiug  segments,  and 
is  at  the  same  time  less  distinct,  owing  to  an  oval  convex  shield 
of  thickened  membrane  on  the  sides,  not  extending  the  whole 
length  of  the  segment,  thus  causing  two  transvei'se  creases, 
which,  when  the  thorax  is  contracted,  appear  like  two  ad- 
ditional segments.  Had  this  segment  borne  cirri,  they 
would  have  stood,  as  in  Ibia,  at  a  considerable  distance 
from  tlie  first  pair.  The  segments  (/,  /«)  which  should  have 
borne  the  third  and  fourth  pairs  of  cirri  are  like  each  other, 
except  that  the  former  is  rather  the  longest,  'i'lie  mem- 
brane covering  all  the  thorax  is  surprisingly  thin ;  and  at 
the  articulations,  which  are  straight  and  transverse,  is 
deeply  folded,  so  that  the  thorax  must  be  highly  extensible, 
to  a  degree  which  I  have  not  seen  equalled  in  any  Cirri{)ede 
except  in  the  males  of  ScalpMuin  valgare  and  urnalum. 
The  thomx  is  represented  as  somewhat  extended  in  fig.  5. 
This  part  of  the  thorax  is  amply  furnished  with  striated 
and  striBe-less  muscles  for  its  retraction  and  protrusion,  and 
for  lateral  movements.     The  segment  {m)  which  should 
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have  borne  the  fourth  pair  of  cirri,  at  first  sight  falsely 
appears  like  the  terminal  segment  of  the  thorax :  in  one 
monstrous  specimen  it  bore  a  single  cirrus,  showing   (if 
there  had  been  any  doubt)  that  it  was  a  true  segment. 
The  three  terminal  pairs  of  articulated  appendages,  form 
together  a  brush ;  they  consist  of  the  fifth  and  sixth  pairs 
of  cirri  and  of  the  caudal  appendages:   my  reasons   for 
considering  the  last-named  organs  as  of  caudal  origin  will 
be  given  hereafter.     A  moderately  careful  inspection,  espe- 
cially of  the  ventral  surface,  will  show  that  the  fifth  pair  of  , 
cirri  are  borne  on  a  small  segment  {n,  fig.  5,  but  plainer 
in  fig.  13),  which  is  quite  distinct  from,  but  partially  con- 
cealed by,   that  which  ought  to  bear  (and  did  bear  in 
the  monstrous   case)  the   fourth  pair  of  cirri:    this  seg- 
ment is  oblique,  and  cannot  be  traced  distinctly  all  round 
the  dorsal  surface.     The  segment  (o,  fig.  13)  bearing  the 
sixth  pair  is  much  less  distinct,  and  can  only  be  seen 
by  a  longitudinal  section,  or  when  the  cirri  are  a  little 
separated,  but  it  certainly  exists,*  as  is  likewise  shown  by 
the  presence  of  small  apodemes  dipping  in  amongst  the 
muscles,  between  this  and  the  last  segment.     The  posterior 
or  caudal  appendages  are  closely  approximated;  they  are 
not  separated  by  any  fold  from  the  sixth  thoracic  segment ; 
but  appear  as  if  they  were  articulated  on  the  dorsal  surface 
of  the  sixth  pair  of  cirri,  in  exactly  the  manner  usual  in 
the  other  Lepadidae.     The  segments  bearing  the  fifth  and 
sixth   pairs  of  cirri  are  highly  obUque  to  the  preceding 
segments,  and  consequently  the  cirri,  which  they  support, 
instead  of  projecting  inwards,  lie  like  a  brush  in  a  line 
with  the  longitudinal  axis  of  the  main  part  of  the  thorax. 
The  membrane  forming  the  two  small  oblique  terminal  seg- 
ments of  the  thorax  is  strengthened  by  irregularly  shaped 
plates  of  thicker  and  yellowish  membrane. 

Mouth. — ^The  mouth  is  constructed  on  the  strictly  normal 
type  of  the  Family,  but  is  peculiar  in  every  part ;  it  is 
remarkable  from  being  situated  so  near  the  upper  (or  po«* 
terior)  end  of  the  capitulura,  this  being  caused  by  the  g^wai 

*  In  the  middle,  the  fold  is  slightly  prominent  and  pointed,  and  being  r 
finely  villosc,  I  for  some  time  looked  at  this  projectioii  as  a  ndtaoift  iH 
probloscifonued  penis. 
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length  of  tlie  kbruin,  and  of  the  space  of  body  between  the 
latter  and  the  lower  end  of  the  orifice.  The  lahvum  is  a 
very  singular  part  of  the  mouth  from  its  vast  size  aud  out- 
line :  ill  fig.  8,  we  have  a  front  view  of  the  mouth,  of  which 
tlie  whole  upper  pointed  part  consists  of  the  labrum,  and 
k  h  is  the  first  pair  of  cirri ;  in  fig.  11,  we  have  a  lateral 
view  of  the  labnun,  with  the  surrounding  thin  membrane 
of  the  body,  a — a,  still  adhering  to  its  edges ;  h  is  the  first 
cirrus  on  the  near  side ;  m  the  mandible,  a  little  distorted 
in  order  to  show  its  tooth,  marking  the  position  of  the 
transverse  crest  of  the  labrmii  and  of  the  orifice  of  the  osso- 
phagus  \  bh'\9.  the  medial  longitudinal  ridge  of  the  labrum. 
In  the  Balaninae  the  labrum  forms  a  mere  rim  to  the  back 
of  the  mouth,  consisting  of  an  inner  fold  running  down 
the  a'sophagns,  and  of  an  outer  fold,  both  close  together : 
in  the  Lepadida;  the  folds  are  separated,  the  ontcr  one  being 
swollen  or  bnllate;  and  here  this  structure  is  carried  to  even 
a  greater  extreme  than  in  Ibia  and  its  allies.  The  distance 
between  the  transverse  crest  over  the  ccsophagus  and  the 
blunt  projecting  point  on  the  aiimniit  of  the  medial  ridge,  b  b, 
equals  twice  the  longitudinal  diaiiieterof  the  restof  the  mouth. 
The  lower  margin  on  each  side  of  the  labrum  is  produced 
into  two  projections  (fig.  11),  the  longer  one  curling  round 
to  a  point  l)eucath  the  jaws,  with  its  extremity  imbedded  &$ 
an  apodeme.  Another  very  peculiar  character  in  the 
labrum,  prominently  noticed  hy  Mr.  Hancock,  is  caused  by 
a  longitudinal  row,  on  each  side,  of  closely  approximate,  long, 
very  finely  pointed  hairs,  which,  as  already  stated,  are  fronteil 
on  the  op|H)sed  internal  surface  of  the  sack  by  an  in-egnlar 
baud  of  still  finer  hairs.  The  sm-face  of  the  labnmi  is  par- 
tially covered  by  minute  toothed  scales,  and  these,  seen  on 
the  longitudinal  medial  ridge,  b  h,  give  it  a  finely  denticulated 
structure.  At  each  end  of  the  transverse  crest  which  over- 
hangs the  ccsophagus,  there  is  a  knob,  such  as  occurs  on 
the  labrum  of  every  Cirrijiede.  United  to  these  two  kuob», 
which  are  formed  of  thick  and  yellowish  membraue,  and 
springing  from  the  adjoining  sides  of  the  mandibles,  there 
are  two  swellings  formed  of  thin  membrane  (fig.  8),  whidi 
occupy  the  exact  position  of  the  palpi,  and  may  be  con- 
sidered as  these  organs  in  a  rudimentary  conditimi  and 
k  destitute  of  bristles. 
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The  mandibles  are  simpler  than  in  any  other  Cirripede ; 
they  are  minute ;  they  consist  of  an  oblong  plate,  with  only 
one  very  strong  tooth  at  the  upper  end :  the  face  towards 
the  labrum  is  swollen :  beneath  the  upper  free  part  there 
is  a  small,  sub-triangular  piece  of  thickened  membrane,  let 
in  and  forming  part  of  the  general  outer  surface  of  the 
mouth,  and  representing  the  large  square  plate  found  in 
other  Cirripedes.  The  maxilla  (fig.  15)  are  smaller  but 
broader  than  the  mandibles;  they  have  an  upper  tooth 
and  a  smaller  lower  one,  lying  not  quite  in  the  same  plane 
with  the  upper  one,  but  nearer  the  mandibles.  The 
apodeme  (fig.  8,  15)  is  of  remarkable  length,  extending 
beneath  the  basal  fold  of  the  mouth:  it  does  not  arise 
from  the  ridge  or  outer  edge  of  the  maxilla,  but  a  Uttle 
on  one  side,  from  the  face  directed  towards  the  mandible. 
Between  maxillae  and  mandibles  there  is  a  very  singular 
prominent  fold  of  membrane  (fig.  8,  15),  which  resembles, 
but  probably  falsely,  the  supposed  rudimentary  palpus 
attached  to  the  mandible.  Altogether  the  maxillae  differ 
considerably  from  the  same  part  in  other  Cirripedes.  In 
structure  they  seem  adapted  to  assume  the  function  of  man- 
dibles ;  but  they  do  not  stand  directly  over  the  cesophagus. 
The  outer  maxilla  (fig.  8)  appear  like  a  minute,  deeply 
notched  lower  lip:  each  consists  of  a  simple,  oblong, 
rounded  plate,  with  a  few  small  bristles  at  its  upper  end. 
The  basal  fold  of  the  mouth  in  front,  beneath  the  outer 
maxillae  is  distinct,  and  runs  in  a  line  wnth  the  basal  arti- 
culation of  the  first  pair  of  cirri.  In  the  rudimentary  palpi, 
minute  and  little  developed  outer  maxillae ;  and  in  the  inner 
maxillae,  taking  the  function  of  the  mandibles,  the  mouth 
of  Alcippe  presents  some  resemblance  with  that  of  Ane- 
lasma. 

Cirri. — ^These  consist  of  the  first,  fifth,  and  sixth  pairs : 
the  other  pairs  are  absent,  except  in  one  monstrous  spe- 
cimen, in  which  there  was  a  fourth  cirrus  quite  like  the 
fifth.   First  pair y  fig.  1 4,  these  are  seated  on  each  side  of  the 
mouth  in  the  usual  position.     They  are  formed  of  veiy  tli 
and  flexible  membrane.    The  pedicel,  as  usual,  ocmf 
two  segments,  the  upper  one  is  short  and  not  venr 
but  when  viewed  on  the  inner  side  ov» 
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the  ordinary  atnictnrc :  both  MginenU  are  destilale  of 
briiitles.  There  are  two  short  rami,  being  about  oar 
third  of  Ihe  length  of  the  jictUcpl :  th43jr  sir  directed  etthtr 
in  the  Unc  of  the  pecUcel.  or  niort^  eommouly  poftlenori*. 
that  is  towardH  the  other  cirri,  and  therefore  in  an  untuaal 
direction.  Tlie  anterior  rnmiiK  U  genernlly  rntber  tongit 
and  thinner  fait  in  commonly  the  case  with  other  Cwnptdei} 
than  the  posterior  rnmim ;  biit  there  in  sotno  Ta/iatioD  in 
this  respect.  On  neither  rnnim  is  there  iiiv  tnoe  oC  the 
ordinary  articulations :  both  nrc  thtrkiy  dotficd  witb  Hm 
briHtlrs,  which  are  singular  from  being  thtrkeOMl  in  tfcdr 
lower  purts,  and  plumose,  hke  a  feuthcr.  TIr-m  cini  hat» 
some  rewmblnnee,  as  remarked  by  Mr.  Uaiiawk,  to  a  pair 
of  pincfW;  but  they  cannot  act  us  siich ;  thcj-  •erre,  I 
believe,  as  bnishes.  Delicnte  muscles,  transvcnteiy  tthated. 
enter  and  ore  attached  within  both  rami  and  within  botk 
segments  of  the  pedicel,  on  the  nsiial  type,  showing  thit 
these  organs  (if  there  hud  ticcn  any  doubt)  are  traly  orri. 

The  0/1&  and  gixfA  pairit  of  cirri  (fig.  1 3,  n,  o')  are  aimaH 
exactly  alike :  tliey  are  of  very  small  nize :  e«di  cirrn*  oon- 
sists  uf  four  segmentK :  the  lower  or  buol  segment  is  broad, 
with  n  few  minute  bristles  Mattered  on  ila  inner  iurUee: 
the  secund  segment  is  also  broad,  but  shorter,  with  a  few-. 
gcnemlly  hooked  bristles,  in  two  short  irregnlar  rows,  in 
the  upper  part :  these  two  segments  answer  to  the  two 
Bt^mcDts  of  the  pedicel  of  ordinary  cini.  'I'be  third  seg- 
ment is  thinner  and  longer  than  Ihe  second ;  it  bean  two 
or  three  longitudinal  rows  of  bristles,  moMt  uf  which  tie 
neatly  hooked  at  the  point;  it«  npper  end  is  fturmimded 
witb  a  circle  of  bristles.  The  fourth  and  terminal  aeg- 
mcnt  is  short,  thin,  and  simple,  with  only  a  few  bnstlea  at 
the  apex.  These  two  upper  Hcgments  are  bent  u  little  in- 
wards; they  answer  to  one  of  the  two  lionoal  nuni  of 
ordinary  cirri.  The  third  segment  does  not  stand  eiaclfy 
on  the  middle  of  the  summit  of  the  second  segment, — llw 
posterior  comer  of  the  latter  being  occupied  by  a  nnr 
carious,  convex,  oblong,  rather  hard  (especutlly  in  the  lover 
pert],  protuberant  ousliion  (as  called  t^  Mr.  Hancock)  < 
Dution  (fig.  9,<0>  tmnsvcTMly  wrinkled  by  fine,  disdnetlr 
crenated  ridges.     This  batton  presenta  a  considermblj  <r' 


disdnetlr  ^H 
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fcrent  appearance  according  to  the  point  of  view,  fig.  9, 10  : 
on  one  of  its  sides  it  projects  beyond  the  outline  of  the 
second  segment,  whence  it  arises ;  on  the  other  side  it  is 
prolonged,  as  a  smooth  ridge,  on  the  top  of  the  second 
segment,  embracing  to  a  certain  extent  the  base  of  the 
third  segment.  On  the  face  opposite  to  that  which  has 
been  drawn  (fig.  9)  as  most  characteristic,  it  is  seen  to  be 
somewhat  constricted  round  its  base ;  this  constriction,  re- 
presenting, I  believe,  an  articulation.  When  viewed  directly 
in  front  (fig.  10)  its  outline  is  oval,  passing  into  shield- 
shaped.  Its  longitudinal  axis  is  i^HMjths  of  an  inch  in  length  ; 
but  it  varies  a  little  in  shape  and  size.  I  shall  presently 
assign  my  reasons  for  believing  that  these  buttons  are  the 
posterior  or  inner  rami  of  the  fifth  and  sixth  pairs  of  cirri 
in  a  rudimentary  and  much  modified  condition. 

Caudal  Appendages. — These  (fig.  13,jp)  are  placed  close  to- 
gether, being  articulated  between  the  bases  of  the  sixth  pair 
of  cirri,  the  lines  of  junction  being  internally  marked  by 
minute  apodemes.  They  consist  of  four  segments,  re- 
sembling in  every  respect  those  forming  the  cirri,  with  the 
important  exception  that  there  is  not  a  vestige  of  the 
button  on  the  summit  of  the  second  segment;  the  segments 
are  not  so  thick  as  those  of  the  cirri,  and  the  terminal  seg- 
ment is  smaller. 

Muscles  and  Functions  of  the  Cirri. — ^For  their  size,  the 
cirri  and  caudal  appendages  have  voluntary  muscles  of 
remarkable  strength,  attached  within  their  basal  segments, 
and  springing  from  the  dorsal  and  ventral  surfaces  of  the 
so-called  third  and  fourth  (/,  m)  thoracic  segments.  Other 
muscles,  rising  from  within  the  basal  segment  of  each  limb, 
run  to  the  second  segment,  and  from  that  to  the  third  seg- 
ment. I  could  not  distinctly  make  out  whether  any  entered 
the  terminal  segment.  I  have  seen  no  other  instance  of 
muscles  entering  the  caudal  appendages,  but  as  in  the  pupa 
they  are  so  furnished,  we  here  have  only  an  embryonic  cha^ 
racter  preserved.  I  may  remark  that  the  fifth  and  sixth 
cirri,  consisting  of  two  large  basal  and  two  thinner  tenmnal 
segments,  is  likewise  an  embryonic  character.  From  the 
position  of  the  cirri,  the  four  hard  protuberant  bottoiis  or 
cushions,  tend  to  oppose  each  other  at  a  < 


and  the  caudal  appendages  fill  up  a  gap  behind,  between 
the  cirri  of  the  sixth  pair.  I  at  first  thought,  with  Mr. 
Hancoclv,  thnt  these  buttons  served  to  catcli  the  prey ;  but, 
reflecting  on  their  convexity  and  hardness,  they  appear  very 
badly  adapted  for  this  purpose ;  it  would,  in  fact,  be  a  mar- 
vellous feat  to  secure,  in  the  dark,  any  moving  object  between 
four  balls.  On  the  other  hand,  this  very  convexity,  the 
hardness,  and  especially  the  crenated  ridges,  and  the  power- 
ful muscles  (which  from  the  first  surprised  me),  are  all  well 
explained,  if  we  suppose  the  prey,  being  secured  by  the 
terminal  segments,  to  be  triturated  between  these  four  balls : 
any  part  which  escaped  upwards  would,  moreover,  be  re- 
tained in  a  sort  of  cage,  formed  by  the  inwardly  inflected 
terminal  segments  with  their  hooked  spines.  This  view 
of  the  very  curious  and  unparalleled  use  made  of  a  modified 
portion,  not  of  the  haunch,  but  of  an  upper  part  of  the  two 
posterior  pairs  of  thoracic  limbs,  ia  in  some  degree  con- 
finned  by  finding  that  Cryptophialus,  which  has  apparently 
analogous  habits,  requires  its  food  to  be  triturated,  though 
in  this  case  it  is  effected  by  very  different  means,  namely, 
by  four  beautifully  toothed  discs,  with  brushes  of  hairs, 
developed  within  the  lower  end  of  the  (esophagus. 

The  prey,  when  caught,  would  probably  at  once  be  carried 
fay  the  movement  of  the  articulated  ihorax  to  the  uioutb 
(itself  raovealjle),  and  being  there  secured  by  the  mouth  in 
front,  the  caudal  appendages  behind,  the  tips  of  the  cirri 
above,  and  the  broad  pedicels  of  the  first  pair  on  the  two 
sides,  it  would  be  triturated  by  the  four  crenated  buttons, 
and  would  then  be  forced  down  the  oesophagus  by  the 
action  of  the  simple  jaws.  I  looked  in  vain  in  several 
specimens  for  any  object  within  the  stomach.  I  believe, 
that  when  the  specimens  are  first  taken,  all  half  digested 
food  is  ejected  by  the  mouth.  Wlietlicr  we  may  thus 
account  for  the  extremely  foul  condition  of  the  rami  of 
the  first  cirri  in  all  the  many  specimens  examined  by  me, 
I  know  not;  but  that  these  rami,  which  are  thickly  clothed 
with  fine  plumose  hairs,  and  are  furnished  with  delicate 
muscles,  act  as  brushes,  so  as  to  clean  the  orifice  of  the 
sack,  I  can  hardly  doubt. 

Homologies. — I  have  as  yet,  to  a  certain  extent,  assumed 
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that  I  have  correctly  named  the  different  parts ;  and  a  few 
remarks  on  this  head  may  be  desirable,  considering  the 
absence  of  certain  cirri,  the  singular  condition  of  the  others, 
the  close  general  resemblance  of  the  cirri  and  caudal  ap- 
pendages, and  the  fact  of  the  latter  being  furnished  with 
muscles.  The  only  cause  for  any  doubt  regarding  the  thoracic 
segments  is  the  shield  of  thick  membrane  on  that  segment 
{*,  fig.  5),  which  ought  to  have  borne  the  second  pair  of 
cirri,  causing  two  transverse  wrinkles  (not  distinguishable, 
however,  on  the  ventral  surface),  and  sometimes  making 
the  segment  appear  as  if  it  consisted  of  three  segments: 
if  it  did  consist  of  three,  as  there  can  be  no  doubt  about 
the  nature  of  the  first  pair  of  cirri,  (not  in  a  more  nidi- 
mentary  condition  than  in  Anelasma)  or  about  the  seg- 
ment whence  this  first  pair  arises,  the  two  terminal  oblique 
segments,  with  their  appendages,  would  be  abdominal  in- 
stead of  thoracic :  but  this  is  improbable,  inasmuch  as  the 
abdomen  is  unusually  little  developed  in  the  pupa  (as 
presently  to  be  shown),  and  more  especially  from  the  cir- 
cumstance of  a  monstrous  cirrus,  identical  in  structure  with 
the  two  succeeding  pairs,  having  been  borne  on  a  segment 
(w),  which,  in  any  case  must  be  considered  as  thoracic,  for 
it  is  well  known  how  very  rarely  thoracic  and  abdominal 
limbs  resemble  each  other.  I  cannot  myself  feel  hardly  any 
doubt  on  the  nature  of  these  three  pairs  of  appendages ; 
for,  in  the  first  place,  the  posterior  appendages  are  articu- 
lated on  and  between  the  bases  of  the  adjoining  pair,  ex- 
actly  as  the  undoubted  caudal  appendages  are  articulated 
in  all  other  members  of  the  family  on  the  sixth  pair  of  cirri 
or  terminal  thoracic  appendages.  Secondly,  we  see  in  the 
male  of  the  allied  genus  Ibla,  the  very  same  appendages 
preserved  as  in  Alcippe,  namely,  the  caudal,  and  the  fifth 
and  sixth  pairs  of  cirri,  which  latter,  moreover,  are  generally 
uniramous.  Thirdly  and  lastly,  in  the  likewise  allied  ^/^m 
cornuta,  we  have  the  posterior  rami  of  these  same  filth  and 
sixth  pairs  of  cirri  in  a  rudimentary  conditioDi  ami) 
sembling  in  every  respect  the  caudal  appendages.  I 
then,  that  the  several  appendages  m  Ajlci]q[)# 
rightly  denominated,  we  have  to  consider  ' 
their  segments :  in  all  cirripedes^  U 
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coiiBiat  of  two  segments,  of  wliich  the  lower  one  (as  here) 
is  longer  tlian  the  upper  one,  and  both  (as  here)  con- 
siderably thicker  than  the  segments  of  the  rami :  in  alt 
cirripedial  pupae,  likewise,  the  thick  pedicels  of  the  limbs 
consist  of  two  segments,  and  each  ramus,  also  (as  here),  of 
two  segments :  now,  with  these  coincidences,  and  bearing 
in  mind  that  io  Alcippe  the  two  upper  segments  do  n(rt 
arise  from  the  exact  middle  of  the  summit  of  the  second 
segment,  but  from  rather  its  anterior  side, — bearing,  also, 
in  mind  the  case  just  cited  of  Alepm  cornuta  with  the  pos- 
terior rami  of  these  very  same  cirri  rudimentary, — we  may, 
I  think,  safely  conclude  that  here  in  Alcippe  the  two  lower 
segments  form  the  pedicel ;  the  two  upper  segments,  the 
anterior  ramus;  and  that  the  button-Hke  protuberance  is 
the  posterior  ramus  in  a  modified  condition.  As  the  caudal 
appendages  in  none  of  the  Lepadidse,  either  in  the  mature 
state  or  in  the  pupa,  have  two  rami,  we  can  satisfactorily 
understand  the  absence  of  any  trace  of  the  button- like  pro- 
tuberance on  the  top  of  the  second  segment.* 

Alimentary  Canal. — The  ossophagus  runs  down  from  the 
mouth,  beneath  and  nearly  parallel  to  the  straight  row  of 
hairs  on  the  two  sides  of  the  labrum :  it  is  surrounded  by 
the  usual  muscles ;  at  the  lower  end  it  bends  down,  and 
expanding  a  little,  like  a  bell,  enters  the  stomach.  The 
stomach  is  of  considerable  size  and  fills  the  main  part  of  the 
body,  bulging  out  under  the  mouth,  and  prolonged  as  far  as 
about  the  middle  of  that  segment  (/),  which  ought  to  have 
borne  the  third  pair  of  cirri;  here  the  stomach  terminates 
in  a  blunt  rounded  point.  The  tissue  surrounding  the 
stomach,  and  keeping  it  in  its  proper  place,  can  be  traced 
to  the  posterior  end  of  the  thorax,  but  there  is  no  rectum  or 
anus.  I  am  prepared  to  assert  positively  that  this  is  the 
case.t  for  I  made  repeated  longitudinal  sections  of  the  whole 

*  1  almost  «r»li  1  could  pcrsuuilc  mjEpif  that  I  hnd  taken  an  erroneons  liew 
of  tlie  ihomcic  sFpniGDla,  and  tlicrcrorc  tltat  the  three  pairs  of  Icrmiusl  appen- 
&aaa  were  nil  nbdoiniiml,  for  then  Alcippe  would  come  iuto  mucli  closer 
rclatinnsliip  with  Crjptopbinlus )  though  even  in  that  cue  it  would  forma 
distinct  family  from  it :  but  I  cannot  alter  mj  opioioa, 

f  I  may  venture  to  remark  that  I  succeeded  in  every  attempt,  which  1  made, 
in  seeing  plainly  the  ssopbuf  us,  and  the  acoustic  imdulfBclorjorilkcs  and  sacks, 
whioli.  according  to  all  analogy,  would  be  of  much  ^iiiiJler  size,  aud  far  more 
difficult  to  discover,  thuD  the  rectum  and  anua.     1  may  uientioa  tbat,  accordiiig 
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thorax  in  two  planes,  and  I  subsequently  cleaned  the  outer 
tissues  with  boiling  potash,  and  then,  when  as  transparent 
as  a  sheet  of  glass,  I  examined  every  part,  and  certainly 
there  is  no  rectum  (which  in  every  case  is  formed  of  chitine, 
and  so  is  not  acted  on  by  potash)  nor  an  anal  orifice.  Singular 
as  this  fact  is,  it  is  not  so  improbable  as  it  at  first  appears ; 
inasmuch  as  I  have  shown,  in  my  former  volume,  that  the 
LepadidaB  can  reject  half  digested  food  by  their  mouth,  and 
secondly,  that  the  final  stage  of  digestion  appears  to  take 
place  in  the  upper  part  of  the  stomach.  In  the  male  of  this 
very  species,  as  we  shall  immediately  see,  there  certainly 
is  no  mouth  or  stomach,  and  apparently  no  rectum  or  anus ; 
so  is  it  Ukewise  with  the  males  of  Scalpellum  vulgare  and 
omatum :  in  Proteolepas,  there  is  a  mouth  and  an  oesophagus, 
but  no  stomach,  rectum,  or  anus.  There  are,  I  believe, 
no  other  known  instances,  in  the  whole  great  class  of  Crus- 
tacea, of  the  absence  of  an  anus. 

The  stomach,  in  Alcippe,  is  much  corrugated,  so  as  to 
be  deeply  pitted;  but  there  are  no  regular  caeca.  The 
enveloping  hepatic  layer  is  thick,  brownish,  pulpy,  and 
formed  of  pellets  of  cellular  matter,  not  distinctly  arranged 
in  lines  as  is  general ;  there  is  the  usual  delicate  muscular 
layer.  The  stomach  was  in  every  case  empty,  and  T  did 
not  notice  the  separated  epithelial  coat,  so  generally  found 
in  other  cirripedes. 

Organs  of  Sense. — I  failed  in  discovering  the  eye,  which 
I  have  no  doubt  exits,  as  it  is  conspicuous  in  the  pupa  and 
in  the  male.  The  olfactory  pouches  are  seated  rather  laterally 
under  the  maxillae,  as  in  Ibla.  As  in  this  same  genus,  the 
acoustic  sack  is  seated  remarkably  low  down  (tig.  5),  at 
a  very  considerable  distance  beneath  the  basal  articula- 
tion of  the  first  cirrus :  the  orifice  is  seated  on  a  slight 
prominence :  the  acoustic  vesicle,  I  believe,  is  sub-cylindrical, 
with  irregular  projections.  I  did  not  make  out  anything 
distinctly  on  the  nervous  system. 

Female  Generative  System. — ^The  animal  we  have  thus 
far  described  is  exclusively  female:   when  a  longitudinal 

to  Mr.  Newport  ('Annals  of  Nat.  Hist./  1849,  p.  277),  the  larva  of  certain 
parasitic  Hjmenoptera  have  a  stomach  without  any  anas.    No  crustaoet" 
according  to  Milne  Edwards,  is  destitute  of  this  oritice. 
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section  of  the  thorax  is  made,  and  the  stomach  removei 

can  be  most  plainly  seen  tliat  there  are  no  vesiculte  e       

nales  or  testes.  Mr.  Hancock  has  remarked  on  the 
absence  of  the  usual  proboscifonned  penis.  The  male  of 
Alcippe  will  be  subsequently  described  in  detail.  The 
female  organs  differ  in  no  respect  from  those  of  other  mem- 
bers of  the  family,  excepting  in  so  far  that  the  layer  or 
mass  formed  by  the  ovarian  ca;ca  (c)  does  not  lie  transversdy 
to  the  longitudinal  axis  of  the  whole  animal,  but  longi- 
tudinally imder  the  horny  disc.  The  ovigeroiis  fraena  are 
largely  developed,  but  serve,  as  previously  stated,  as  branchiae, 
and  not  for  their  proper  function  of  giving  attachment  tu 
the  ovigerous  lamella;.  The  ovigerous  lamella  is  single, 
and  nearly  corresponds,  in  size  and  shape  (as  woidd  ensue 
from  the  manner  of  its  formation)  to  the  under  side  of  the 
horny  disc.  The  ova  are  broadly  oval,  and  rather  above 
^^-jthof  an  inch  in  length. 

Mdamorphoses. — The  larva  in  the  first  stage  has  been 
fully  described  and  figured  by  Mr,  Hancock:  it  differs  in 
no  essential  respect  from  other  larva;  of  the  family.  Mr. 
Hancock  overlooked  the  inferior  minute  antennae.  With 
respect  to  the  larvte  in  the  last  stage,  or  pupa,  I  obtained 
several  specimens  attached  to  the  disc  of  the  female,  and 
wliich  were  on  the  point  of  being  developed  into  males; 
and  another  specimen  identical  in  all  respects,  but  attached 
independently  to  the  shell  of  the  mollusc,  and  which,  there- 
fore, I  have  every  reason  to  suppose,  would  have  been 
developed  into  a  female.  In  any  case  these  pupte  may 
be  conveniently  here  described  (PI.  23,  fig.  16.)  They 
are  '025  of  an  inch  in  length  ;  they  are  of  the  usual  shape, 
with  the  anterior  end  not  very  blunt  and  the  postero- 
ventral  surface  somewhat  produced.  The  whole  carapace 
or  shell  is  very  thin  and  smooth.  There  are  six  pairs  of 
thoracic  natatory  legs,  situated  far  back  towards  the  pos- 
terior end  of  the  body  ;  each  leg  has  the  usual  articulations, 
and  the  two  rami  their  usual  long  but  not  plumose  spines ; 
the  presence  of  the  legs  deserves  notice,  considering  the 
rudimentary  and  modified  state  of  their  homologues  in  the 
mature  animal.  The  abdomen  differs  considerably  from 
the  same  part,  as  far  as  I  have  seen,  in  other  pupae ;  it  consists 
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of  only  a  single  almost  globular  (tig.  1 7,  q)  segment,  instead  of 
three  segments ;  and  the  two  caudal  appendages  (r)  are  very 
long,  and  are  composed  each  of  only  a  single  segment  (instead 
of  two),  carrying  at  its  tip  two  short  spines.  There  are  two 
purple  eyes,  ^^ths  of  an  inch  in  diameter,  which,  after 
having  been  dried  and  then  soaked,  could  be  seen  to  be 
compound;  they  are  fixed  in  the  usual  manner  to  two 
rather  short  apodemes,  which  latter  have  their  usual  origin. 
But  the  pupa  has  a  very  unusual  appearance  owing  to  the 
presence  of  a  single  dark  purple  eye,  half  the  diameter  of  the 
two  larger  eyes,  situated  behind  and  above  the  latter,  and 
quite  disconnected  with  the  apodemes;  this  is  the  eye  of  the 
matiure  animal,  which,  for  some  reason,  is  here  developed 
earlier  than  usual.  The  prehensile  antennae  are  remarkable 
from  being  seated  very  close  to  the  anterior  extremity :  owing 
to  this,  the  articulation  of  the  second  or  main  segment  with 
the  basal  segment,  is  hardly  at  all  oblique.  The  whole  pupa 
is  of  exactly  the  same  length  as  the  pupa  oilbla  quadrivalvis, 
and  so  are  the  antennae,  (see  p.  286  of  my  volume  on  the 
Lepadidae),  viz.,  ^g^th  of  an  inch,  but  the  second  segment  is 
narrower,  (being  only  s^S^ths  in  breadth  in  the  broadest  part), 
and  is  longer  in  proportion,  for  the  disc  which  forms  part  of 
the  total  length  is  only  s^^ths  in  length,  whereas  in  Ibla  it 
was  B^ths ;  the  disc  is  here  hoof-shaped,  as  in  Ibla.  The 
ultimate  segment  is  remarkably  short  and  narrow,  (being 
only  ^siiRst^^s  ^^  width,  and  less  than  half  the  size  of  that  in 
Ibla) ;  it  carries  (I  beUeve)  three  terminal  spines,  and  is 
not  notched.  Altogether  the  antennae  more  nearly  resemble 
those  of  Ibla  than  of  any  other  genus  in  the  family.  From 
the  position  of  the  antennae,  and  from  the  length  of  the 
second  segment,  the  pupa,  when  cemented  by  the  disc  or 
third  segment,  to  the  supporting  surface,  adheres,  with  its 
posterior  end  almost  vertically  upwards.  With  respect  to 
the  young  cirripede  within  the  pupa,  I  could  only  observe 
that  its  anterior  end  was  formed  into  a  blunt  point. 

Powers  of  Excavation  ;  Inorganic  Deposit  of  Calcareous 
Matter ;  Attachment. — Alcippe,  according  to  Mr.  Hancock, 
attacks  only  dead  shells  of  the  Fusus  and  Buccinum,  and 
always  on  their  iimer  sides,  especially  on  the  columella. 
The  excavations,  in  the  specimen  which  I  examined,  were  so 
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inimcrou!!  as  almost  to  touch,  nnd  somctimrn  lo  run  i 
other,  the  incliidccl  aniiiml  Iwing  thus  rendffed  du 
The  oriliccs  arc  directed  with  respect  to  the  slwrll  indiOcmt^ 
upwards  or  downwards.  From  tlie  shajic  mid  •iic  of  iKe 
cavity  corresponding  to  that  of  the  inchided  nniiiiiil,  thetv  cm 
be  no  doubt, fts  stated  by  Mr.  Hancock,  thai  Airtppr  fomm 
its  own  cavity.  That  the  action  is  mechanical  I  tltiak  tmmj 
safely  be  inferrwl  from  the  whole  onler  mrtnhraDe  htiag 
studded  with  minute,  star-hcadcd  pomts  of  hard  datiat, 
which  rise  from  halo-like  little  discs  of  thickened  woem- 
brunc,  which  latter  are  well  ndaptcd  lo  allow  Uw  ondcr- 
lyinf;  adherent  mnsculnr  layer  to  act  on  the  point*,  wid  tbiu 
on  the  surrounding  shell.  Consequently  the  points  i 
rallvshow  signs  of  severe  attrition,  tiut  they  rtc  | 
and  often  replaa'd,  at  each  exuviation,  by  new  and  r 
8har()er  ]toints.  There  arc  no  points  on  the  pcnnancnllf 
attached  layers  of  the  horny  dine,  but  it  particuurly  doems 
attention,  that  the  renewable  membnuic  olwayi  etlcnd* 
heyonil  the  circumference  of  the  disc,  and  is  there  matf 
thickly  studded  with  the  points.  We  have  met,  in  Lttbiy 
trya,  with  a  precisely  analogous  fact  in  the  extension  of  the 
periodically  moulted  membrane  of  the  i)e<lunclc,  furnished 
with  star-headed  jioints  of  chitiuc,  ana  in  Addition  wilk 
^""lititc  calean-ons  licads  (which,  however,  seem  soon  mtwo 
Iky),  beyond  the  enlcoreous  discs,  by  which  this  cirripede  is 

"  ichcd  in  its  cavity.     We  need  not  feel  much  Mtrnrise  at 

points  of  chitine  being  hard  enough  to  wear  away  Ujell,  wben 
wc  consider  wliat  work  the  jaws  of  insects,  likewise  fonued 
of  chitine,  will  efii-ct. 

With  rrspcct  lo  the  first  commencement  of  the  excav*- 
tion,    the  pupa,  owing  to  the  ^losition  of  itx    prehensile 
tuilenns.  fixes  itsidf  with  its  posterior  end  almost  vertirnTly 
upwards;  and  the  young  cirn|K;dc,  after  its  mt-tamori'.  - 
from  the  greater  length  of  the  ventral  intcgiinu-ni-.  i 
round  the  eye-ai)odcmes,  must  be  thrown  bnckwn!  : 
nearly  the  position  represented  in  Pi.  22,  fig.  12,  4.     I 
not  seen  a  young  female  at  this  early  age,  but  1  bat  •' 
the  de^'elopnient  of  several  moles,  and  have  found  li  ' 
lower  end  of  the  peduncle,  (»'.  e.  wluil  was  ike  uHlcrwr 
end  of  the  pufm).  grows  at  qnilc  a  rrmarkable  rate,  flo  is 
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very  soon  to  form  a  great  bag  extending  beyond  the 
attached  prehensile  antennae.  Now  if  we  suppose  an  analo- 
gous structure  in  the  female  or  ordinary  Alcippe,  and  the 
supposition  is  quite  allowable,  we  shall  almost  immediately 
have  the  anterior  or  lower  end  of  the  young  cirripede,  just 
in  advance  of  its  antennae,  pressing  against  the  surface  of  the 
shell  of  the  mollusc ;  and  if  armed  with  triturating  points, 
as  we  have  every  reason  to  believe  it  is,  it  would  wear  for 
itself  a  cavity.  The  horny  disc  on  the  ventral  surface  of 
this  protuberant  anterior  end  of  the  young  animal  will,  we 
may  assume,  soon  become  cemented  to  the  near  side  of  the 
cavity  just  supposed  to  have  been  excavated.  And  the  whole 
animal,  by  further  slight  changes  in  direction,  namely,  by 
working  down  more  and  more  obliquely,  will  take,  as  shown 
at  (c),  its  final  position.  As  the  whole  surface  of  the  animal, 
with  the  exception  of  the  horny  disc,  is  provided  with  tritu- 
rating points,  the  animal,  when  once  imbedded,  can  and  does 
increase  its  cavity  at  both  ends  in  length,  in  depth,  and 
all  round  the  edges  of  the  horny  disc, — in  short,  in  every 
direction  excepting  directly  over  the  horny  disc.  I  believe, 
as  already  explained,  that  the  young  Alcippe,  (^,  diagram), 
first  bores  obliquely  into  the  shell ;  and  whatever  amount  of 
downward  extension  the  horny  disc  attains  before  the  young 
cirripede  assumes  its  proper  position,  with  its  ventral  surface 
upwards  and  parallel  to  the  inner  surface  of  the  shell  of  the 
mollusc,  that  amount  determines  the  thickness  of  the  plate 
of  shell  hereafter  to  be  left  unabraded  over  the  horny  disc, 
as  the  latter  continues  to  extend  in  circumference.  This 
plate  of  shell  over  the  horny  disc  is  so  thin,  that,  as  mentioned 
at  the  commencement,  the  colour  of  the  ovaria  is  seen 
through;  and  until  I  reflected  on  the  following  consi- 
derations, I  was  much  surprised  how  the  instinct  of  the 
animal  could  so  neatly  guide  it  not  to  grind  too  deeply,  and 
yet  to  grind  till  only  a  very  thin  plate  of  shell  was  left  over 
its  horny  disc:  these  considerations  are,  that  whatever 
thickness  Avas  first  given  to  this  plate  of  shell,  when  the 
animal  was  very  young  and  first  assumed  its  ultimate  posi- 
tion, that  thickness  would  in  most  cases  be  always  retained, 
owing  to  the  flatness  of  the  disc,  and  to  the  membrane 
armed  with  triturating  points  protruding  very  slightly  be- 
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yond  and  above  the  horny  disc,  only  just  enough  to  wear 
away  the  surrounding  shell  to  the  thickness  necessary  to 
allow  of  the  formation  of  each  new  zone  of  disc;  as  the  disc 
itself  is  not  armed,  it  subsequently  has  no  power  of  wearing 
away  the  plate  of  shell  above  it.  Thus  the  horuy  disc, 
besides  giving  support  and  attachment  to  the  peduncle,  is 
of  this  peculiar  service  that  it  seems  to  guide,  (somewhat 
like  the  wood-part  in  a  plane),  the  rasping  powers  of  the 
lower  extreme  margin  of  the  peduncle. 

I  may  here  observe  that  certain  radiating  aud  often 
punctured  lines,  mentioned  and  figured  by  Mr.  Hancock, 
which  help  to  render  the  thin  plate  of  shell  over  the  peduncle 
conspicuous  (fig.  3),  are  formed  by  the  burrows  of  an  ex- 
cessively minute  annelid,  the  punctures  being  apparently 
the  exit  orifices:  I  imagine  that  these  annelids  fiiid  it  difficult 
to  commence  their  burrows  on  tlie  smooth  surface  of  the  shell, 
and  that  they  congregate  at  these  particular  spots  and 
thence  hnrrow  in  radiating  lines,  owing  to  their  having 
taken  advantage  of  the  little  clifi'-like  edges,  at  tlie  narrow 
and  disused  ends  of  the  fissures  leading  into  the  cavities 
occupied  by  the  Alcippc,  where  alone  they  would  not  bo 
disturbed  by  the  action  of  the  cirri,  when  first  they  com- 
menced making  their  little  burrows  in  the  shell. 

The  fissure  leading  into  the  cavity  is  required  to  be  broad 
at  the  posterior  end,  in  order  that  the  cirri  may  be  there  freely 
exserted  out  of  tlie  sack ;  and  narrow  in  other  parts,  to 
prevent,  as  it  would  appear,  anything  injurious  getting  in 
between  the  animal's  body  and  the  cavity  in  the  shell  of  the 
mollusc.  As  the  fissure  is  increased  in  length  by  attrition 
at  the  broad  posterior  end,  which  end  during  growth  becomes 
broader  and  broader,  the  lower  part  of  the  fissure  has  to  be 
narrowed,  and  this  is  effected  in  a  veiy  singular  manner, 
namely,  by  advantage  being  taken  of  the  strong  tendency, 
which  triturated  shell  with  animal  matter,  has  to  set  into 
a  solid  shelly  mass,  although  coustanty  agitated.*     Mr. 

*  1  liave  given  some  rcmnrkoblc  coses  in  m;  rolame  on  'Tolcnuic  Isluids,' 
(p.  49),  ill  which  limestone,  liaviui;  almost  tbe  linnlncss  and  B)icci(ic  gravity  of 
marble,  litis  been  liius  depuEitcil.  Almost  every  eiiral-reef  offers  liniilar  cumplea. 
TIic  curious  subaUinec  ddscribcil  by  Mr.  Honier  aud  Sir  Dnvid  iirewster, 
(■  PliiloHipli.  TraiiMOl,'  1830,  ]i-  65),  wbiob  is  tormed  Jming  tbe  muiuractorj 
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Hancock  noticed  this  edging  of  hard  shelly  matter,  and 
naturally  thought  it  was  a  secretion.  Lines  of  deposi- 
tion (PL  22,  fig.  4,  d),  parallel  to  the  edges  of  the  furrow 
can  often  be  perceived  in  it :  its  thickness  and  extension 
vary  much :  I  have  seen  it  on  one  side  alone  of  the  ori- 
fice :  it  is,  of  course,  never  found  at  the  broad  end  where 
the  process  of  enlargement  goes  on.  The  peculiar  worn 
surface  with  which  it  irregularly  thins  away  downwards,  on 
the  sides  of  the  cavity,  made  me  (together  with  the  apparent 
impossibility  of  such  a  secretion  proceeding  from  an  animal 
wholly  invested  by  a  chitine  membrane)  suspect  it  to  be 
inorganic;  and  this  view  is  certainly  correct,  for  when  a 
fragment  is  dissolved  in  acid,  a  considerable  residium  is  left 
of  bits  of  membrane,  rubbish,  and,  in  one  instance,  even  of 
the  remnants  of  a  foreign  animal,  apparently  an  annelid. 
We  have  here  all  the  circumstances  favorable  for  inorganic 
deposits  of  this  nature,  namely,  finely  triturated  shell  and 
chitine  or  animal  matter,  produced  by  the  excavation  of  the 
chamber,  sea-water,  and  movement. 

From  the  manner  of  growth  of  the  animal,  the  fissure 
leading  into  the  cavity  in  the  shell  becomes  much  longer 
than  the  orifice  leading  into  the  sack,  and  to  prevent  the 
body  being  unnecessarily  exposed,  the  upward  projection  of 
the  disc,  already  described,  is  formed  under  the  narrow  and 
disused  end  of  the  fissure ;  moreover,  the  two  rims  of  the 
inoi^anic  calcareous  deposit  sometimes  here  approach  so 
closely,  as  almost  or  actually  to  touch  each  other;  and 
between  them,  as  remarked  by  Mr.  Hancock,  there  is 
usually  a  little  accumulation  of  grains  of  sand.  This 
narrow  end  of  the  fissure  is  generally  curled  either  to  the 
right  or  left  hand ;  and  I  can  only  account  for  this  fact  by 
supposing  that,  whilst  the  cirripede  is  young,  and  has  not  a 

of  cloth,  offers  another  example  of  the  strong  tendency  which  lime  and  animal 
matter  have  to  unite.  Lately,  Dr.  Horsford,  in  '  Silliman's  North  American 
Journal,'  Jan.  1853,  has  discussed  the  chemical  theory  in  an  analogous  caae  on 
the  coast  of  Florida;  he  attributes  the  aggregation  to  the  formation  of  a 
hydrate  of  lime  through  the  action  of  the  animal  matter.  Mr.  0.  B.  Sowerfajf 
Junr.,  has  described  a  case  very  analogous  to  that  of  Alcippe,  (*  Proceedings  of 
Zoolo^.  Soc.,  Molluscs,*  PI.  5,  fig.  4,  p.  162, 1850),  namely,  that  dlFkoUu  mkm^ 
in  which  a  tube  b  formed  of  inor^ame  calcareous  matter,  senring  to  namw  thr 
entrance. 
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large  horny  disc  attached  to  the  cavity,  it  caimot  keep  i 
body  straight  during  tlie  tong-continued  boring  process. 

The  animal  is  attached  by  its  horny  disc  to  Ihe  thin  shel 
roof  over  the  peduncle,  and  hkewise  to  the  under  side  of  tl 
narrow  end  of  the  fissure,  but  is  elsewhere  ijuitc  free. 
carefully  examined  the  disc  in  many  specimens,  but  cou 
not  see  any  cement-ducts  :  I  believe  I  saw  layers  of  ceuiei 
at  the  upper  end  of  the  disc,  but  it  is  not  easy  to  dtscnni 
nate  between  this  substance  and  the  yellowish,  somewb 
disintegrated,  layers  of  the  horny  disc.  The  pupa  ce 
taiiily  becomes  attached  by  ordinary  cement,  so  that  tl 
attachment  in  early  life,  at  least,  is  normal.  In  some  fu 
grown  specimens,  I  found  the  lower  parts  of  the  horny  di 
attached,  along  the  edges  of  the  layers,  to  the  roof 
shell ;  and  as  I  looked  here  in  vain  with  the  bigbe 
powers  for  cement-ducts,  or  for  cement,  it  appears  to  n 
probable  that  the  rough  edges  of  these  layers  we 
united  to  the  roof  by  a  thin  layer  of  the  inorganic  calcareoi 
deposit.  The  animal,  from  its  very  protected  sitiiatio 
certainly  requires  to  be  less  firmly  cemented  than  othi 
cirripedes ;  and  even  in  Lithotrya,  which  is  less  deeply  in 
bedded  than  Alcippo,  the  cementing  apparatus  was  feeb 
developed.  From  the  length  of  the  pupal  antennie,  ceaieiit« 
by  their  terminal  segments,  the  position  of  the  youn 
cirripede  (Pi.  23,  fig,  12)  can  be  changed  to  a  considerab 
extent,  like  a  ship  swinging  at  her  moorings,  but  in  o«l( 
to  assume  its  final  position,  the  animal  must,  I  think,  travi 
like  Lithotrya,  but  to  a  much  less  extent,  by  a  short  succeasio 
of  overiapping  horny  discs, — the  old  discs  being  partially  di 
serted,  each  new  one  extending  beyond  the  last-formed  on* 
even  in  the  case  of  the  mature  animal,  we  have  seen  tha 
under  certain  circumstances,  it  changes,  to  a  certain  extSQi 
its  position ;  portions  of  the  old  disc  being  deserted  an 
attached  to  the  roof  of  a  deserted  portion  of  the  cavity. 

Jollities. — In  the  preliminary  remarks  under  the  Famili 
I  have  discussed  this  subject  almost  sufficiently  :  I  will  hei 
only  remark,  that  the  geims,  though  so  abnormal,  jf( 
stands  naturally  between  Ibia  and  Anelasma,  having  clei 
affinities,  on  the  one  side,  through  and  beyond  Anelasma  ( 
Alepas;  and  on  the  other  side,  beyond  Ibia  to  Scalpelluu 
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and  so  to  Lithotrya.     Moreover,  it  is  very  distinctly  related 
to  Cryptophialus  in  the  succeeding  Order. 


Male.     PI.  23. 

On  every  specimen  of  the  female  Alcippe,  which  I  care- 
fully examined,  I  found  some  minute  parasites  (or  epizoons) 
attached  to  the  lateral  edges  of  the  upper  part  of  the  horny 
disc,  and  therefore  lying  within  the  narrow  end  of  the  fis- 
sure leading  into  the  chamber  excavated  in  the  shell  of  the 
Buccinum.  Although  having  had  some  experience  in  the 
very  anomalous  forms  which  male  cirripedes  assume,  yet 
when  I  first  casually  inspected  these  parasites  under  a  weak 
lens,  from  their  transparency,  their  elongated  and  lobed 
body,  including  an  internal  folded  up  organ,  I  actually  threw 
them  away,  thinking  that  they  were  probably  Bryozoa. 
Subsequently,  a  more  careful  inspection  immediately  showed 
the  cemented  prehensile  antennae,  and  their  cirripedial 
nature  was  demonstrated.  I  soon  found  specimens  with 
the  perfect  still  adherent  exuviae  of  the  locomotive  pupa, 
undistinguishable  from  the  pupa  already  described  as  pro- 
bably belonging  to  the  female  Alcippe.  But  as  this  latter  fact, 
may  perhaps  be  doubted,  I  must  show  that  there  is  other  evi- 
dence sufficient  to  prove  that  these  cirripedial  parasites  are 
the  males  of  the  female  Alcippe.  Of  the  females,  I  inspected 
many  specimens,  and  all  certainly  were  without  external 
male  organs ;  and  in  the  four  or  five  specimens  which  I 
rigidly  examined,  there  were  no  testes  or  vesiculae  semi- 
nales,  the  latter  being  in  all  hermaphrodite  and  male  cirri- 
pedes so  conspicuous.  On  the  other  hand,  I  examined  at 
least  thirty  specimens  of  the  parasite,  and  they  were  all 
exclusively  males,  for  all  had  a  probosciformed  penis,  and 
the  greater  number  had  their  vesiculae  seminales  filled  with 
spermatozoa,  and  hence  were  ready  to  perform  the  act  of  im- 
pregnation, but  undoubtedly  they  contained  no  ova.  It  would, 
then,  be  very  strange,  if  these  two  cirripedes  of  opposite  sexes, 
thus  attached  together,  were  not  sexually  related.  Wonder- 
fully different  as  the  parasite  is  from  the  female  Alcippe,  yet, 
in  one  very  im{)ortaiit  character  it  is  related  to  Alcippe,  anH  *" 
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no  other  member  of  the  Family,  namely,  in  thendc  o 
down  to  the  extreme  lower  jH»int  of  ibc  pcdnnde  ;  tlio  ■  ^ 
organs,  I  may  add,  occupying  an  aualogoui  noMtion  will 
the  peculinr  position  of  tlie  fcmolL-  organs  in  Aleipj»r.  IW 
lateral  lobus  of  tlie  peduncle  in  the  pnrajiitu  nwiu  to  nrp»*- 
sent  the  sides  of  the  broad  depressed  {MHliittde  in  Aldppr. 
and  in  both  the  peduuele  grown  ot  ite  lower  end — a  vcn 
roiB  circumstance — oliservcd  otdy  in  two  genera  in  ihw 
Family,  namely,  in  Anelasma,  and  in  n  il^t  dagroe  ia 
Lithotrya.  Besides  these  points  of  n»cmbU?icc  betwoes 
Alcipitc  aud  its  parasite,  which  are  striking,  ccnuidenog  tfaor 
external  utter  disactublance,  ihu  allinilies  of  both  pcaal. 
judging  from  certain  small  charocU^rs,  in  tlie  same  diractiiai, 
namely,  towards  Ibia  and  Alepas.  l-'inally,  tlien.  1  Uunlt, 
wc  may  confidently  admit  that  this  parasite  or  epixooo  b  th> 
male  of  the  female:  Alrippc:  indeed,  considering  ibe  bete 
given  in  my  former  volume,  on  Iblu  and  Scalpellum,  I  bave, 
perhaps,  here  discuHsed  the  question  at  unneceauiry  length. 
The  mulcn  are  generally  attached,  as  alreadr  slated,  l» 
the  two  hollowed  out  sides  of  the  upward  prulougation  of 
the  horny  disc ;  they  adliere  by  means  of  lilUo  patcbo  of 
cement,  proceeding  from  the  terminal  s^ments  of  (' 
antenna;,  to  the  overlapping  edges  of  the  few  InteT-ror 
zones  of  the  disc)  hence,  they  lie  protected,  within  tht 
narrow  end  and  a  little'  under  the  edgeii  of  the  tiuure  lead- 
ing into  the  cavity  in  which  the  female  is  lodged.  In  womtt 
S|iecinien8.  however,  the  males  arc  attached  rather  lower  down 
on  the  disc,  and  are  not  confined  cxeliuuvety  to  it«  uppv 
maigin,  so  that  they  live  fairlv  under  the  roof  of  shell  wluch 
covers  the  main  part  of  the  disc:  but  tiioy  arc  never  altacheil 
ver)-  low  down,  so  as  to  lie  far  from  the  lower  end  of  the 
orifice  leading  into  the  sack  of  the  female.  I  liavc  two  or 
three  times  seen  ns  many  a»  three  males  on  tacb  side,  but 
sometimes  there  ia  only  one  on  each  side,  or  none  on  aa« 
side.  A  hirge  distorted  specimen  actually  had  twelve  umIm^ 
and  two  puj>u;  on  the  pomt  of  undei^ing  their  flnal  mBta> 
morphosis,  all  fourteen  attached  on  one  side,  and  all  evi- 
dently must  have  been  alive  together!  Anotlicr  spectiiien 
hnil  nearly  the  same  numlier,  a  few  on  one  side,  and  the  rat 
on  the  other  side. 
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The  male  iniraediatel)',  after  the  exuviation  of  the  pupal 
caraiwce,  ^^th  of  an  inch  in  length,  ia  only  i^^th  of  an  inch 
long,  Init  ultimately  it  becomes,  chiefly  from  the  growth  of 
the  lower  end  of  the  peduncle,  nearly  twice  this  length;  for 
the  largest  specimen  which  I  have  seen,  that  figured,  was 
iJiith  of  an  inch  long  (i.  e.  under  ^th  of  an  inch),  and 
^th  of  an  inch  in  breadth  acrosa  the  peduncle,  beneath  the 
lateral  lobes.  The  whole  external  membrane  of  the  animal 
(as  well  as  the  internal  membrane  of  the  sack),  is  very  thin, 
quite  structureless,  and  as  transparent  as  glass ;  hence,  even 
the  spermatozoa,  within  the  vesicula  seininalls,  can  be  seen 
from  the  outside.  The  whole  structure  of  the  animal  is 
very  simple.  The  ventral  surface  can  be  at  once  recognised 
by  the  attachment  of  the  antennae  {fig.  19,  a),  and  these 
organs  mark  the  point  which  was  the  anterior  end  of  the 
male,  just  at  the  period  of  its  metamorphosis,  and  before  the 
lower  end  of  the  peduncle  had  grown.  These  antenna  have 
already  been  fully  described;  they  are  conspicuous  from 
being  composed  of  niembranc,  rather  thicker  than  that 
investingthebody  of  the  male,  and  which  external  membrane 
can  be  traced  entering  these  oi^ns,  and  appearing  like 
cement-ducts;  but  within  these  tubular  prolongations  of  the 
outer  membrane,  I  could  obsciu^ly  see  the  real  cement-ducts. 

The  part  answering  to  the  capitulum  is  much  flattened 
and  elongated;  it  widens  but  little  from  the  upper  to  the  lower 
end,  where  it  blends  with  the  cariual  or  dorsal  surface 
(the  under  surface  in  fig  19)  of  the  lobed  peduncle.  At  the 
upper  end  there  is  a  small  orifice,  and  close  to  this,  on  the 
ventral  or  rostral  side,  there  is  a  thin,  apparently  double  pro- 
jection (!,  fig.  19)  or  flap  of  membrane,  one  flap  lying  exactly 
over  the  other.  'J'he  whole  length  of  this  capitulum  probably 
corresponds  with  that  small  portion  of  the  capitulum  in  the 
female,  between  the  upward  prolongation  of  the  horny  disc 
and  the  lower  end  of  the  orifice;  and  the  two  broad  flattened 
projections  in  the  male,  probably  answer  to  the  two  sharp 
narrow  points  (o,  fig.  1,  PI.  22)  in  the  female.  The  peduncle 
has  two  lateral  lobes  (^,  y,  fig.  1  y),  and,  whilst  young,  what 
may  be  called  a  third  and  medial  lobe,  but  this  soon  increases 
largely  by  growth,  and  forms  the  main  part  of  the  peduncle. 
The  lateral  lobes  are  intimately  connected  with  the  ventral 
surface ;  they  tend  to  tie  in  a  plane,  at  right  angles  to  the 
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compressed  capitulum.but  owing  to  the  excessive  thinness  and 
flexibility  of  the  wbole  external  membrane,  it  is  difficult  tons- 
certain  the  relative  position  of  the  difl'erent  parts.  jSIorcover, 
owing  to  the  pupa  beiug  so  much  Hattened,  these  lobes  are 
necessarily  formed  folded  up;  and,  I  believe,  it  depends  on  the 
position,  with  respect  to  surrounding  objects,  which  the  male 
ultimately  holds,  whether  the  lobes  ever  assume,  their  appa- 
rently normal  position,  in  a  plane  at  right  angles  to  the  sides 
of  the  pupa ;  owing,  also,  to  the  form  of  the  pupa,  the  two 
lobes  seem  generally  to  he  actually  formed  of  uuequal  sizes, 
that  formed  in  the  dorsal  region  of  the  pupa  being  the  largest. 
I  believe  that  these  lobea  correspond  with  the  lateral  margins 
of  the  upper  end  of  the  peduncle  of  the  female,  which  mar- 
gins project  laterally  beyond  the  sides  of  the  capitulum.  The 
lower  lobe,  or  end  of  the  peduncle,  is  depressed  iu  the  same 
plane  with  the  lobea ;  it  is  of  variable  length ;  when  first 
formed  it  hardly  extends  beyond  the  basal  articulation  of 
the  prehensile  antennae.  Commonly  it  does  not  He  quite  in 
a  straight  line  of  the  capitulum ;  and  I  have  seen  speci- 
mens in  which  it  stood  at  nearly  right  angles  to  the 
capitulum  and  to  what  was  the  veutral  surface  of  the  puua) 
this  irregularity  in  the  relative  position  and  sizes  of  the 
different  pails  of  the  peduucle,  no  doubt,  to  a  considerable 
extent,  depends  on  the  form  of  swface  to  which  the 
becomes  attached,  just  in  the  same  way  as  we  have 
that  the  peduncle  of  the  female  becomes  altered  in  shL 
during  the  excavation  of  the  chamber  in  which  it  is  lodged. 

1  feel  some  difficulty  on  one  point :  in  the  pupa  the  single 
eye  of  the  future  male  can  be  clearly  distinguished,  and  it 
lies  some  way  from  the  anterior  end  of  the  body;  but  in  two 
males,  which  certainly  had  just  moulted,  and  in  which  none 
of  the  internal  organs  were  as  yet  developed,  the  eye  Jay  close 
to  the  anterior  end,  du-ectly  over  the  basal  articulation  of 
the  antennae.  I  suspect  this  is  somehow  caused  by  the 
great  change  of  form  which  supervenes,  during  the  metamor- 
phosis, at  this  anterior  end  of  the  body ;  the  extremely  com- 
pressed  body  of  the  pupa  having  to  become  depressed  and 
lobed  in  the  young  male.  I  have  given  a  figure  of  a  young 
male,  just  as  it  appeared  (PI.  23,  fig.  18),  somewhat  dis- 
torted from  lymg  on  a  flat  surface;  c,  being  the  eye. 

The  sack  extends,  in  a  very  remarkable  manner,  down  to 
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the  lower  end  of  the  peduncle,  the  whole  inside  of  the  animal 
being  thus  freely  open  to  the  water.  In  the  upper  part,  the 
sack  forms  a  mere  narrow  tube ;  it  does  not  appear  to  have 
been  formed  in  the  same  manner  as  in  all  other  cirripedes, 
namely,  surrounding  the  thorax  and  natatory  legs  of  the 
pupa,  but  in  an  abnormal  position,  along  the  dorsal  surface, 
above  the  sack  and  thorax  of  the  pupa :  a  transparent  line, 
where  the  new  narrow  sack  is  in  process  of  formation,  is 
the  first  indication  of  the  coming  metamorphosis.  The 
sack  in  the  capitulum  of  the  male  is  not  central,  but  lies 
near  the  dorsal  surface;  the  ventral  interspace,  belween 
the  outside  and  the  sack,  is  occupied  by  oblique  fibres 
(/,  fig.  19),  which  may  be  striae-less  muscles,  but  I  sus- 
pect are  ligamentous  fibres,  giving  support  to  the  whole 
projecting  capitulum.  These  fibres  enter  a  Uttle  way 
within  the  lobed  peduncle ;  they  are  probably  homologous 
with  the  strong  muscles,  which  run  from  beneath  the 
upper  end  of  the  homy  disc  of  the  female  to  the  lower  end 
of  the  orifice  leading  into  the  sack.  Round  the  lobed 
peduncle,*  there  are  two  bands  (e,/)  of  thin  muscular 
fasciae,  slightly  oblique  to  each  other,  and  attached  at  the 
ends  to  the  outer  membrane;  they  are  evidently  homologous 
with  the  external  transverse  muscles,  which  are  best  de- 
veloped round  the  same  part  in  the  female.  Some  of  these 
muscles  present  a  singular  chain-like  appearance,  from  being 
strangled  at  intervals :  they  act  probably  in  aiding  the  long 
probosciformed  penis  to  protrude  itself  out  of  the  sack.  I 
could  not  detect  any  longitudinal  muscles,  and  the  lower 
part  of  the  peduncle  seems  destitute  of  muscles  of  any  kind. 
The  internal  structure  of  the  animal  is  very  simple. 
Within  the  lower  end  of  the  peduncle  there  is  a  dark  purple 
eye  (c),  under  the  To^oth  of  an  inch  in  diameter,  a  testis  (d) 
and  a  {6)  vesicula  seminalis.  These  organs  falsely  appear  as  if 
suspended  in  the  middle  of  the  peduncle,  but  they  are  really 
attached,  I  believe  within  a  separate  partition,  to  the 
ventral  surface,  occupying  the  same  position  as  the  mass  of 
ovarian  caeca  in  the  female.  The  eye  lies  on  the  line  of 
junction  between  the  testis  and  the  vesicula  seminalis,  and 

*  I  believe  I  saw  in  one  specimen,  most  delicate  transyerse  muscular  fibres 
round  the  lower  part  of  the  elongated  capitulum. 
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Oil  their  ventral  side.  The  testis  is  roiuided,  and  consistfl 
of  a  mass  of  cells,  on  an  average  i^,th  of  an  inch  in  dia-| 
meter.  The  vesicula  seminalis  varies  extremely  in  condition, 
being  either  a  mere  rather  broad  vessel,  enlarged  where  it 
joins  the  testis,  or  a  bag  fully  as  large  as  the  testis  itself, 
and  distended  with  spermatozoa,  all  arranged  parallel  to  its 
longer  axis.  There  was  an  evident  relation  between  the  size  of 
the  vesicula  seminalis  and  that  of  the  testis,  the  number  of  the 
cells  in  the  latter  decreasing  as  the  mass  of  tlic  spermatozoa 
increased :  tlicre  was  also  an  evident  relation  between  the 
age  of  the  male  and  the  state  of  these  organs ;  younger  and 
more  opaque  individuals,  having  their  testes  of  large  size; 
and  older  specimens,  with  the  lower  end  of  the  peduncle 
arrived  at  its  full  dimensions,  having  the  vesicula  distended. 
Some  few  old  specimens  had  evidently  discharged  their 
spermatozoa.  By  dissection  I  more  than  once  distinctly 
traced  the  vesicula  seminalis  entering  the  broad  lower  end 
of  the  penis.  The  membrane,  forming  the  vesicula,  is 
ringed,  and  I  presume  is,  as  in  other  cirripedes,  contractile, 
so  as  to  espel  the  spermatozoa.  The  probosciformed  penis 
(m)  is  of  extraordinary  length  :  it  is  plainly  ringed,  or  rather 
articulated,  in  this  respect  resembling  that  organ  in  Ibla  and 
Alepas ;  it  tapei-s  gradually,  and  terminates  {as  usual)  with 
a  brush  of  fine  bristles;  it  is  furnished  with  delicate  volun- 
tary muscles,  arising  from  the  body  round  its  basis,  and 
extending  no  doubt  up  to  the  apes,  hut  too  fine  to  be  traced 
all  the  way.  Its  broad  lower  end  is  attached  in  a  slight  de- 
pression, on  the  ventral  side  of  the  sack,  a  bttle  above  the  point 
of  attachment  of  the  pupal  antennse.  According  to  all  analogy, 
the  spot  whence  the  penis  springs  must  be  considered  as  re- 
presenting the  thorax  and  abdomen ;  and  the  outer  membrane 
of  the  penis  is  here,  as  on  this  view  it  should  be,  reflexed  and 
is  continuous  with  that  fining  the  sack.  Ordinarily  the  penis 
lies  coiled  up  in  complicated  folds,  appearing  like  a  large  in- 
testinal worm,  and  fills  the  lobed  part  of  the  peduncle,  which 
apparently  serves  for  no  other  purpose  than  its  reception.  In 
one  case  in  which  I  dissected  out  the  penis,  I  found  it  in 
its  contracted  state  ,Jinth  of  an  inch  in  length,  ecjual  to  that 
of  the  entire  cnpituluni  and  peduncle;  in  a  specimen,  iaM 
which  the  penis  had  been  naturally  exsertcd,  the  part  whioh'J 
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protruded  (m)  was  by  itself  rather  longer  than  the  whole 
animal;  and  as  this  specimen  had  been  placed  in  spirits  of 
wine,  the  oi^n  no  doubt  was  contracted ;  hence  I  think  it 
probable  that  the  probosciformed  penis,  when  fully  stretched 
out,  would  equal  twice  the  length  of  the  entire  animal. 

There  must  be  a  nervous  system ;  and  there  must  like- 
wise be  a  gland  (homologous  with  the  ovaria)  for  secreting 
the  cement;  but  I  could  not  distinguish  parts  so  small. 
Certainly  there  is  no  mouth,  or  stomach,  or  thorax,  or 
limbs  of  any  kind,  or  abdomen. 

It  is  obvious  that  these  males  must  be  very  short-lived : 
they  perform  their  masculine  functions  and  then  perish. 
We  have  seen,  however,  that  after  the  act  of  metamor- 
phosis they  do  grow  a  little,  and  I  have  reason  to  suspect 
that  this  is  effected,  as  with  other  Cirripedes,  by  moulting. 
The  growth  must  be  absolutely  dependent  on  the  store  of 
nutriment  laid  up  within  the  pupa.  The  young  male,  im- 
mediately after  the  exuviation  of  the  integuments,  thorax, 
natatory  legs,  abdomen,  and  eyes  of  the  pupa,  consists  of 
a  pulpy  cellular  mass,  without  any  internal  organs  as  yet 
formed. 

Judging  from  the  different  sizes  of  the  females  which 
included  perfectly  developed  ova,  I  infer  that  they  must 
breed  more  than  once  during  their  lives;  and  therefore,  that 
successive  sets  of  males,  as  in  the  genus  Scalpellum,  must 
becx)me  attached  to  them.  I  was  not,  however,  able  to  dis- 
cover the  prehensile  antennae  or  other  remains  of  the  old 
males  adherent  to  the  females ;  a  circumstance  which  I  pre- 
sume is  accounted  for  by  their  attachment  being  weak. 
Considering  the  very  small  size  of  the  male,  it  is  not  sur- 
prising that  so  many, — in  one  case  fourteen, — are  required 
to  impregnate  the  numerous  ova  of  a  single  female.  How 
the  males  know  the  proper  period  when  the  ova,  lying  in  a 
sheet  at  the  very  base  of  the  sack  of  the  female,  are  ready 
for  impregnation,  I  cannot  say,  without  it  be  that  they  per- 
ceive the  moulting  of  the  external  membrane,  close  to  the 
edge  of  which  they  are  attached  ;  for  this  moulting  would 
indicate  the  period  when  the  ovigerous  lamella  came  to  the 
surface  of  the  sack,  and  the  ova  would  then  be  soon  ready  for 
impregnation.     From  the  position  in  which  the  males  are 
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attached,  and  from  the  extraordinary  length  of  the  probos- 
ciformed  penis,  capable  of  vohintarj  movements,  I  have  no 
doubt  the  males  can  insert  the  tip  of  this  organ  within  the  ■ 
lower  edge  of  the  orifice  of  the  sack,  and  there  discharges 
the   spermatozoa,  which,  by  their  own  movements,  inusttl 
pass  down  the  sides  of  the  sack  of  female  till  they  reach  j 
tlieir  proper  destination.     The  position  of  the  males,  with  1 
respect  to  the  female's  body,  is  almost  exactly  the  same  as  I 
that  occupied  by  the  coniplemental  males  of  Scalpellant  ' 
Perotiii  and  vilhsum;  the  lower  and  narrow  end  of  the  ti»- 
sure,  worn  in  the  gasteropod  shell,  here  affording  that  protec- 
tion to  the  males,  which  the  edges  of  the  opposed  scuta  afford  j 
to  the  com  piemen  till  males  of  the  above  two  species  of  Scal- 
pellura.     We  cannot  doubt  that  these  latter  males  aid  in  thel 
impregnation  of  the  ova  of  the  hermaphrodites,  but  they  aral 
not  furnished  with  a  very  long  [lenis,  probably  for  the  veryf 
reason  that  they  are  coiiiplcjiiental  males,  and  therefore  not! 
so  absolutely  necessary  for  the  impregnation  of  the  ova  as  I 
are  the  males  of  Alcippe. 

I  have,  in  my  former  volume,  expressed  my  astonishment  I 
nt  the  extent  to  which  abortion  had  been  carried  in  thai 
male  Ibln;  but  it  has  been  carried  much  further  in  the  J 
male  Alcippe.     In  Ibla,  the  thorax  is  reduced  to  a  mere! 
flap,  and  only  two  paii-  of  cirri  exist  in  a  most  useless  and 
rudimentary  state,  but  there  is  a  well  organised  mouth, 
storaacli,  and  anus.     In   the  males  of  Scalpeltvvt  vidgare, 
oraatum,  and  Tttlilum  there  is  no  mouth  or  stomach,  but  there 
is  a  thorax  with  four  pair  of  minute,  modified  cirri,  and  a 
large  abdominal  lobe.     Here,  in  the  male  Alcippe,  all  these 
negatives  are  united,  we  have  no  mouth,  no  stomach,  no  j 
thorax,  no  cirri,  no  abdomen  !     The  arclietype  crustacean! 
consists  of  twenty-one  segments;  of  these  the  seveuteenl 
anterior  segments  can  be  clearly  made  out  in  the  arche-1 
type  Cirripede:  now,  in  the  male  Alcippe,  the  first  three  I 
segments  are  largely  developed,  forming  all  that  is  exter>l 
naily  visible,    but  the    remaining  fourteen    segments  aral 
absolutely  aborted,  but  in  idea  may  be  considered  as  form''! 
ing  the  membranous  depression  whence  the  probosciformedl 
penis  springs ;  for  this  organ  normally  arises  at  the  extre>j 
mity  of  the  seventeenth  segment.     To  show  the  wonderfull 
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diversity  of  nature,  even  in  the  same  sub-class,  I  may  be 
permitted  to  remark,  that  whilst  in  Alcippe  only  the  three 
anterior  segments  are  developed,  the  fourteen  succeeding 
segments  being  rudimentary,  in  Proteolepas  (hereafter  to  be 
described)  these  fourteen  segments  are  all  largely  developed, 
whilst  the  three  anterior  segments  are  quite  aborted,  being 
represented  onlv  by  a  thin  envelope  to  the  two  threads  by 
which  this  Cimpede  is  attached  to  the  supporting  object.* 
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Cirrtpedia,  having  a  flask-shaped  carapace ;  body  consist- 
ing  of  one  cephalic^  seven  thoracic^  and  three  abdominal 
segments ;  the  latter  bearing  three  pairs  of  cirri ;  the  tho* 
racic  segments  without  limbs:  mouth  with  the  labrum 
greatly  produced^  and  capable  of  independent  movements ; 
oesophagus  armed  with  teeth  at  its  lower  end :  larva,  firstly 
egg-like,  without  ewternal  limbs  or  an  eye ;  lastly  binocular ^ 
without  thoracic  legs,  but  with  abdominal  appendages. 

I  feel  compelled  to  form  an  Order  for  the  one  genus  and 
species,  namely,  CryptophicUus  minutus,  to  be  here  described. 
We  must,  I  conceive,  attribute  much  greater  value,  in  classi- 
fication, to  internal  parts  and  organs,  at  least  where  such 
are  not  known  to  vary,  than  to  external  structure.  Now  in 
Cryptophialus,  the  body  consists  of  eight  segments,  of  which 
the  first  two  are  not  developed  in  any  cirripede  hitherto 
described.  Of  the  eight,  the  seven  posterior  or  thoracic 
segments  are  quite  free,  or  detached  from  the  carapace,  and 
do  not  bear  any  appendages ;  whereas  in  all  the  foregoing 
cirripedes  of  the  order  Thoracica  there  are  (at  least  in  the 
normal  sex)  six  pairs  of  cirri ;  Alcippe  alone  must  be  ex- 
cepted, in  which  there  are  only  two  pairs.  Again,  in  the 
Thoracica  there  are  no  abdominal  appendages,  excepting 
the  terminal  or  caudal,  whereas  in  Cryptophialus  the  ab- 
domen bears  three  pairs  of  biramous  cirri.     In  the  crest  of 

*  It  may  be  worth  stating,  that  in  order  to  procure  perfect  specimens  of  the 
female  ana  male  Alcippe,  pieces  of  the  shell  inhabited  by  them  should  be  dis- 
solved in  weak  adds. 
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the  tBhrum,  being  [jroduccd  into  a  special,  Iniicet-fornied 
organ,  articulated  at  its  base  and  capable  of  movement, 
and  in  the  palpi  projecting  straight  upwards,  we  have  a 
great  difference  I'roiu  all  other  cirripedes ;  and  these 
organs,  we  have  every  reason  to  believe,  possess  a  high 
classilicatory  importance.  The  oesophagus  in  Crvplophiulus, 
where  it  enters  the  stomach,  is  armed  witii  teeth  and 
hairs,  moved  by  ninscles.  forming  a  beautiful  structure,  of 
which  we  have  not  a  trace  in  any  other  cirripede.  Lastly, 
and  perhaj)S  most  importantly  of  all,  the  metamorphosis  is 
different;  for  the  early  larval  stages  are  passed  under  an 
egg-like  condition  within  the  sack  of  the  parent ;  and 
the  pupa  differs  from  the  piipse  of  all  other  cirripedes,  in 
not  having  natatory  thoracic  limbs,  and  is  therefore  only  able 
to  crawl  about  by  the  aid  of  its  great  prehensile  antennae. 

Thus  far  the  evidence  is  decisive  in  favour  of  Crypto- 
phialus  being  placed  in  a  separate  Order;  but  if  we  were 
to  trust  to  the  characters  derived  from  the  external  covering 
or  carapace, — and  such  characters  are  of  high  importance, 
as  we  may  safely  infer  from  the  natural  arrangement  of  the 
foregoing  families  which  depends  on  the  structure  of  the 
carapace, — we  shonld  place  Cryptophialus  close  to  AJcippe 
amonst  the  Lepadidfe.  These  genera  agree  in  their  bur- 
rowing habits, — in  their  attachment  by  a  horny  rostral  disc, 
— in  the  external  membrane  being  covered  with  triturating 
points, — in  the  spinose  and  notched  orifice,  with  an  external 
lateral  bar  un  each  side,  and  in  the  inner  tnnic  of  the  sack 
being  protected  by  hairs  and  spines.  They  agree  to  a  con- 
siderable extent  in  shape,  and  in  the  peculiar  arrangement 
of  the  muscles  of  the  whole  external  covering  of  the  animal : 
they  agree,  also,  in  their  manner  of  growth,  and  in  the  sack 
extending  down  to  their  basal  extremity.  Some  of  these 
resemblances  may  possibly  be  analogical,  and  due  to  simi- 
laiity  of  habits,  and  not  to  affinity;  and  we  must  attribute 
to  mere  similarity  in  function,  a  certain  amount  of  resem- 
blance in  their  labnmis,  for  this  part  is  essentially  different 
in  the  two  genera;  and  to  the  same  cause,  the  resemblance 
between  the  brush  formed  by  the  two  pairs  ofthoracic  cirri  and 
caudal  appendages  at  the  end  of  part  of  the  thorax  in  Alcippe, 
with  tht:  three  pairs  of  abdommal  cirri  at  the  end  of  tho 
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whole  thorax  in  Cryptophialus.  I  alhide  to  this  latter  re- 
semblance, for  it  was  owing  to  it,  and  to  the  similarity  in 
the  habits  of  Cryptophialus  and  Alcippe,  that  I  stated,  in 
the  introduction  to  my  former  volume  on  the  Lcpadida^,  that 
the  two  genera  would  probably  fall  into  the  same  order. 
In  the  structure  of  all  the  parts  of  the  mouth  and  of  the 
cirri,  in  the  digestive  organs  and  in  the  metamorphoses, 
Cryptophialus  is  not  more  closely  related  to  Alcippe  than  to 
any  other  genus  whatever  amongst  the  Lepadida). 

Nevertheless  I  am  confirmed  in  the  view  that  the  external 
resemblances  between  these  two  genera  are  due  to  some 
real  affinity,  and  are  not  merely  analogical,  by  a  very  re- 
markable fact, — namely,  that  Alcippe  and  Cryptophialus 
are  both  bisexual,  and  have  males,  several  in  number,  at- 
tached exactly  in  the  same  position,  and  which  males  are 
so  closely  similar  that,  considered  by  themselves,  they  might 
absolutely  be  almost  classed  as  species  of  the  same  genus  I 
For  they  agree  in  the  absence  of  all  internal  organs  and 
parts,  excepting  the  single  testis,  vesicula  seminalis,  and 
immensely  long  probosciformed  penis ;  and  they  agree,  also 
in  manner  of  growth,  in  the  arrangement  of  the  muscles, 
and  even  in  shape.  The  whole  case  seems  to  me  very  singular^ 
and,  as  far  as  my  knowledge  extends,  unique :  we  have  two 
animals,  of  which  the  females,  if  classed  by  their  external 
parts  (homologically  consisting  of  the  three  anterior  seg- 
ments of  the  head),  would  be  placed  alongside  each  other 
in  the  same  family;  but  when  classed  by  the  whole  rest 
of  their  organisation,  certainly  must  be  ranked  in  dis- 
tinct orders;*  yet  the  males  of  these  very  same  animals 
might  almost  stand  in  the  same  genus.     If  it  be  asked 

*  M.  Milne  Edwards  would,  perhaps,  in  accordance  with  the  profound  views 
lately  propounded   by  him  on  classification,  consider  Cryptophialus  as  an 
extremely  modified,  and,  to  a  certain  extent,  degraded  member  or  satellite  of 
the  ifpe  of  the  Lepadidse;  but  1  do  not  myself  feel  able  to  draw  a  line  of  dis- 
tinction between  the  being  a  very  abnormal  member  of  one  group,  and  bdonpiB* 
to  a  distinct  group.    I  may  add  that  I  have  several  times  tried  to  peiv 
myself,  with  no  success,  into  the  belief  that  I  have  somehow  misundentoor 
homologies  of  the  thoracic  segments  and  cirri  of  Alcippe  and  Cryptopha 
for  if  this  were  so,  the  two  genera  could  be  brought  into  much  closer  rela 
ship ;  but  with  any  conceivable  amount  of  error  on  my  part,  there  remaiito 
j^rcat  difference  in  tlie  metamorphosis,  not  to  mention  toe  palpable  differe 
in  the  cirri,  the  parts  of  the  mouth,  and  in  the  whole  ooohmi  of  iks  alinei 
canal. 
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why  the  position  of  Cryptophialus  in  the  system  should 
not  be  determined  by  the  male,  instead  of  by  the  fe- 
male, the  answer  would  be  that  the  male  is  here  abnorriial 
and  rudimentary  in  its  whole  structure ;  and  I  believe 
systeuiatists  are  agreed  that  less  perfect  parts  (and  there- 
fore a  less  perfect  whole)  ofl'er  less  valuable  characters 
than  the  more  perfect  parts  or  whole.  VVc  see  this  con- 
clusion plainly  verified  in  the  case  of  the  hermaphrodite 
Scalpdlinii  vulgare  and  Ihla  (ptadrwalvis,  for  there  cau  be 
no  doubt  where  these  species  should  be  arranged,  yet  if  we 
attempted  to  place  them  by  their  complemcntal  males,  wc 
should  utterly  fail :  exactly  in  the  same  manner,  if  Jbla 
Cumiii^ii  and  Scalpelium  omaluvi  were  ranked  by  their  males, 
they  would  be  quite  misplaced.  So  again,  if  we  were  to 
attempt  to  class  the  six  species  of  Scalpelium  by  their  males 
and  complemcntal  males,  undoubtedly  the  first  three  and  last 
three  species  of  the  genus  would  have  to  stand  in  distinct 
orders  !  Hence  we  may  reject  the  males  as  a  foundation  for 
classification,  but  no  doubt  they  serve  to  show  that  the  re- 
semblances in  the  carapaces  of  Alcippe  and  Cryptophialus, 
are  not  merely  analogical  or  functional,  but  evince  a  true 
affinity,  though  these  genera  difier  so  greatly,  in  mouth, 
body,  cESOphagus,  cirri,  aud  especially  in  their  metamor- 
phoses. 


r  CRypTOPHiAius  MiNonjs.     PI.  23,  24,  fig.  I  to  19, 

i/oA.— Cliouos  Archipulngo,  Soulheni  CJulc;  imbedded  in  the 
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General  Appearance* — This,  the  smallest  known  cirri- 

pede,  is  flask-sbaped  and  compressed,  with  a  small  orifice, 

on  a  more  or  less  produced  neck,  placed  at  one  corner  :  one 

I  of  the  narrow  sides  of  this  carapace  is  somewhat  flattened  or 


*  I  Hm  greatlj  indebU'd  t 
1  ciamiiii'd  this  mj  Gnl  cirri 
't  dissLft  llie  more  difficult 
L  drawings,  irhich,  witli 


I  Dr.  Hooker,  for  hating  seTernl  venrs  sgn,  vhen 
>ed(!,  aided  inc  in  man;  vrats,  anil  shunu  mc  hott 
]iartB,  «nd  for  haviitg  luadc  for  me  sevend  verj 
soiiii:  subapqui'ul  altcralions,  bte  now  engraved. 
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depressed,  with  its  superior  edge  prolonged  a  little  upwards ; 
by  this  side,  the  animal  is  attached  to  the  cavity  in  the  shell, 
within  which  it  is  lodged.  There  is  here  no  distinction 
between  a  peduncle  and  capitulum,  that  is  between  the 
lower  or  anterior,  and  the  upper  or  posterior  end  of  the 
animal,  as  seen  externally.  The  small  orifice  is  toothed  and 
hairy :  it  is  coloured  purple,  as  is  likewise  the  projecting 
labrum ;  the  rest  of  the  animal  being  tinted  only  by  the 
muscles  and  internal  parts  seen  through  the  outer  integu- 
ments. The  largest  specimen  (fig.  2)  which  I  have  measured 
did  not  quite  attain  the  length  of  one  tenth  of  an  inch. 
This  cirripede  inhabits,  in  vast  numbers,  the  shells  of  the 
living  Concholcpas  Peruviana,  amongst  the  Chonos  islands ; 
the  whole  outside  of  the  shell  being  sometimes  completely 
drilled  by  its  cavities,  almost  touching  each  other,  as  hap- 
pens in  the  case  of  Alcippe  with  the  shells  of  Buccinum. 
The  oval  aperture  leading  into  the  shell-cavity,  in  full-sized 
specimens,  is  between  *^  of  an  inch  in  length :  it  is  gene- 
rally surrounded  by  a  narrow,  internal,  calcareous  rim, 
which  apparently  has  the  same  inorganic  origin,  as  in  Alcippe. 
The  toothed  orifice  of  the  carapace  leading  into  the  sack, 
fills  up  the  orifice  of  the  shell-cavity ;  but  it  can  be  volun- 
tarily withdrawn  a  little  :  when  opened,  and  the  animal  is 
in  action,  the  lancet-formed,  moveable  crest  of  the  labrum, 
and  the  abdominal  cirri,  are  exserted. 

Integuments, — The  external  membrane  is  colourless,  thin, 
but  strong ;  it  is  studded  with  minute  bifid,  trifid,  and 
quadrifid  points  of  hard  chitine,  which  are  the  agents  of 
excavation :  they  are  directed  upwards,  except  towards  the 
lower  end,  where  they  are  directed  from  the  disc  or  surface  of 
attachment.  These  points  beneath  the  orifice,  and  on  each 
side  close  along  the  lateral  bar,  are  larger  than  elsewhere. 
There  are  no  points  on  the  disc  or  siuface  of  attachment,  which 
is  formed  of  somewhat  thickened,  yellowish  membrane,  and 
is  not  moulted,  like  the  rest  of  the  external  membrane,  but 
is  formed  of  successive  layers  extending  beyond  each  other ; 
the  lines  of  growth,  however,  being  obscure,  and  only  occa- 
sionally distinguishable.  The  disc  is  oval,  not  extending 
to  the  lower  end  of  the  animal,  and  with  the  upper  edge 
niug  out  and  produced  upwards  (fig.  1).    The  animal. 
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its  growth,  moves  a  little  downwards  in  its  cavity,  by  ineana 
of  the  new  iftyers  of  the  attached  disc  being  foriued,  not 
syniiuetricaHy  with  respect  to  the  old  layers,  but  beyond 
them  uv  at  a  greater  depth  iu  the  shell ;  hence  when  the 
animal  is  removed  quite  perfect,  by  the  Concholepas  being 
dissolved  in  acid,  the  upper  and  deserted  margin  of  the 
disc  or  surface  of  attachment  generally  projects  as  a  free 
edge,  but  in  a  tattered  and  worn  condition.  In  full 
grown  specimens,  which  have  ceased  burrowing  downwards, 
nearly  the  wliole  disc,  though  occupying  the  saine  jtositiou 
relatively  to  the  animal,  becomes  in  fact  deserted,  and  is 
lined  by  membrane  continuous  with,  and  like  that,  investing 
the  rest  of  the  body,  but  furnished  only  with  simple  blunt 
points,  instead  of  with  the  sharp  bifid  and  trifid  triturating 
points. 

The  orifice  is  formed  on  eacli  side  by  a  toothed  rim  of 
hard  chitine  {fig.  3, 4),  which  can  be  opened  and  shut,  owing 
to  its  being  flexible  at  the  rostral  end,  and  folded  inwards 
at  the  carinal  or  jwsterior  end.  The  teeth  vary  in  arrange- 
ment and  sharpness :  generally  they  form,  taking  a  riiu  on 
one  side  (fig.  3),  two  prominences  or  groups  of  points  at  the 
rostral  or  anterior  end,  always  separated  by  a  broad  notch, 
from  the  bottom  of  which  the  lateral  bar  e.vtends  down- 
wards, from  the  posterior,  larger  and  less  rcgidarly  toothed 
half  of  the  rim.  Of  these  teeth  the  larger  ones  project 
nearly  straight  up,  and  the  smaller  and  lower  teeth  outwards, 
graduating  into  the  smaller  teeth,  just  below  the  rim,  which 
again  graduate  into  the  minute  points,  studded  over  the 
whole  surface.  These  outer  teeth  probably  serve  to  prevent 
any  creature  crawling  into  the  cavity,  between  the  shell  and 
animal.  Scattered  bristles  rise  from  all  over  the  rim.  The 
lateral  bar,  above  alluded  to,  consists  of  the  general  mem- 
brane of  the  body,  thickened,  hardened,  rendered  elastic, 
coloured  yellow,  and  apparently  formed  into  a  fold  :  where 
attached  to  the  under  side  of  the  rim,  at  tlie  above-men- 
tioned notch,  the  bar  is  thinner  and  more  flexible  than  else- 
where :  it  runs  half  way  down  the  animal,  first  straight  and 
then  curved  towai-ds  and  closely  approaching  the  disc  or 
surface  of  attachment.  At  the  lower  end,  the  bar.  or  more 
stt'iclly  the  thickened  mcuibrauous  margin  of  the  bar  (fi'. 
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iig.  3),  expands  into  an  oblong,  slightly  rigid  plate,  studded 
with  from  three  or  four  to  ten  or  twelve  points,  which  have 
their  ends  expanded  and  truncated,  or  even  slightly  bifid. 
The  extremity  of  this  plate  projects  freely  from  the  general 
surface  of  the  body.  We  shall  afterwards  refer  to  the  use 
of  this  extremely  peculiar  bar  and  plate. 

The  two  rims  forming  the  orifice  cannot  be  quite  closed ; 
but  ingress  by  any  foreign  object  into  the  sack  is  beautifully 
prevented  by  an  internal  membranous  lip  on  each  side  {d^ 
fig.  3,  4),  and  by  a  third  inwardly  folded  lip  {(t)  at  the  pos- 
terior and  broad  end  of  the  orifice.  These  three  Ups  can  be 
brought  together,  and  form  a  valve.  The  lateral  lips  are  very 
narrow  at  the  mouth  or  rostral  end  of  the  orifice,  where  the 
hairy  lancet-shaped  crest  of  the  labrum  closes  the  orifice,  and 
largely  expand  towards  the  posterior  end:  they  are  pro- 
duced from  the  inner  tunic  of  the  sack :  they  appear  fonned 
of  the  finest  hairs,  placed  parallel  and  approximate,  but  when 
examined  under  the  highest  powers,  these  hairs  (for  they 
still  appear  such)  are  found  to  be  united  by  delicate  mem- 
brane, which  has  its  extreme  edge  fimbriated.  The  third, 
or  posterior  and  inwardly  folded  lip,  differs  in  being  com- 
posed of  much  coarser,  flattened  hairs,  which  are  united 
towards  their  bases,  and  are  free  at  their  extremities,  where 
they  are  serrated  or  coarsely  plumose  on  both  sides. 

The  sack  extends  down  to  the  lower  end  of  the  animal. 
It  is  lined  by  delicate  membrane.  At  the  orifice  on  each 
side,  a  little  posteriorly  to  the  lateral  external  bars,  this 
inner  membrane  is  strengthened  by  a  pair  of  thin  yel- 
lowish bars  {c\  fig.  3),  which  run  parallel  to  the  straight 
portions  of  the  external  bars.  These  inner  bars  at  their 
lower  ends  become  pointed  and  die  out:  at  their  upper 
ends,  and  close  to  the  rim,  they  are  broader,  but  more 
flexible,  and  so  transparent  as  hardly  to  be  distinguished 
from  the  rest  of  the  membrane.  At  the  rostral  end  of  the 
orifice,  in  a  medial  line,  this  same  inner  tunic  of  the  sack  is 
thickened  for  a  short  space  downwards,  so  as  to  form  a  fifth 
bar  {c") ;  which  separating  from  the  inner  tunic,  runs  in* 
wards  between  the  outer  and  inner  membranes  of  the  o 
pace  (i.  e.  between  b  and  c,  fig.  3,  5),  behind  the  moothb 
down  as  opposite  to  the  lower  end  of  the  GB80idm| 
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there  becoming  thinner  and  ligamentous,  gives  attach: 
to  some  powerful  muscles. 

At  each  exuviation,  the  external  membrane  with  the  den- 
tated  hardened  orifice,  the  lateral  bars,  the  inner  tunic  of  the 
sack  with  its  bars,  are  all  moulted,  together  with  the  usual 
integuments  of  the  animal's  body.  New  and  sharp  trituratiai 
points  are  thus  periodically  formed  for  the  work  of  exi 
vation.  The  whole  animal  increases  dmnng  growth  in  evi 
diiection,  and  therefore,  at  its  lower  or  basal  end,  as  wi 
the  case  with  Alcippe.  The  disc  or  surface  of  attaci 
lueut,  is  added  to  by  new  underlying  layers,  extending 
yond  tbe  old  layers  at  the  lower  end  and  on  the  sides,  but  not' 
at  the  upper  end,  where,  as  in  the  case  of  the  calcareous  discs 
of  Litbotrya,  the  old  layers  are  deserted  and  worn  away.  I 
saw  what  1  believed  to  be  little  globules  or  patches  of  cemeatj 
but  I  was  not  able  to  discover  any  cement-ducts. 

Muscles  of  Sack  and  Orifice. — The  animal  is  siirroundt 
fay  rather  strong  longitudinal  muscles,  not  running  up  close 
to  the  orifice :  these  muscles  exhibited,  to  my  surprise,  dis- 
tinct traces  of  transverse  stria; :  there  are  no  external  trans- 
verse muscles,  as  in  all  the  Lcpadidee.  Attached  to  both  sides 
of  the  inward  fold  or  hinge,  at  the  posterior  end  of  the 
orifice,  some  striated  or  voluntary  muscles  run  for  a  short 
distance  downwards,  diverging  like  a  fan :  their  contraction 
would  cause  the  dentated  rim  to  open:  a  strictly  homo- 
logous muscle  occurs  only  in  Alcippe.  At  the  opposite  end 
of  the  orifice,  a  remarkably  powerful  voluntary  muscle  is 
attached  to  the  ligamentous  bar  above  descriljcd  as  pro- 
ceeding from  the  rostro-medial  end  of  the  toothed  rim 
(c")i  and  at  its  lower  expanded  end,  it  is  attached  under 
rather  above  the  middle  of  the  disc:  this  muscle  cor- 
responds with  a  similar  one  in  Alcippe,  and  with  some 
much  weaker  muscles  in  other  Lepadidse.  Its  action  would 
be  to  draw  down  within  the  shell-cavity  the  whole  den- 
tated rim,  and  likewise  to  close  the  orifice ;  and  here,  I 
believe,  come  into  use  the  lateral  elastic  horny  bars  with 
their  curious  basal  projecting  plates,  furnished  with  ex- 
panded points,  for  much  friction  would  thus  be  caused  by; 
yet  some  play  be  allowed  for,  the  several  movements  ;  tl  ' 
elasticity  of  the  bar  bringing  up  the  dentated  orifice,  wl 
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the  powerful  muscles  attached  to  the  rostral  end  of  the  latter 
became  relaxed.  Round  the  space  where  the  just-mentioned 
muscles  are  attached  to  the  horny  disc,  a  sheet  of  other 
muscles  radiate,  a  few  on  both  sides  obliquely  upwards,  but 
the  greater  number  transversely  and  within  the  first-described 
longitudinal  muscles ;  they  extend  on  both  sides  about  half 
round  the  animal.  There  are  similar  muscles  in  Alcippe, 
but  not  extending  so  far  round  the  animal.  Their  action 
must  be  to  draw  the  whole  carapace  towards  the  surface  of 
attachment ;  the  action  of  the  longitudinal  muscles  being  to 
shorten  it ;  the  orifice  supported  by  the  lateral  horny  bars, 
serving  as  the  fulcrum  for  the  contraction  of  the  longitudinal 
muscles.  I  could  not  see  any  adductor  scutorum  muscle, 
although  I  looked  particularly  under  the  expanded  plates  at 
the  ends  of  the  lateral  external  homy  bars. 

Body. — This  is  laterally  compressed:  it  is  widest  and 
thickest  at  the  upper  end,  and  thence  tapers  to  the  lower 
or  posterior  end.  The  last  three  or  four  thoracic  segments 
are  bent  under  the  anterior  segments,  giving  the  whole 
something  of  the  appearance  of  certain  cnistaceans,  divested 
of  their  legs.  The  somewhat  conical  mouth,  with  its  sin- 
gular labnim,  is  very  large.  The  body  consists  of  eight  seg- 
ments. The  first  segment  (fig.  5,  i),  or  that  succeeding  the 
mouth,  is  the  seventh  or  last  cephalic  segment  of  the  arche- 
type crustacean ;  it  is  the  largest  of  all  eight  segments ;  it  is 
joined  by  its  dorsal  surface  to  the  carapace  or  external 
covering  of  the  animal,  and  the  membrane^with  which  it  is 
invested  is  prolonged  upwards  and  downwards  (c,  Cy  fig.  5), 
and  so  forms  the  inner  tunic  of  the  sack.  The  succeeding 
seven  segments  are  thoracic ;  they  are  free,  and  are  destitute 
of  limbs ;  the  articulations  separating  them  are  transverse. 
The  first  and  second  thoracic  segments  give  rise,  on  their 
medial  dorsal  surfaces,  each  to  a  remarkable  tapering  curved 
appendage,  presently  to  be  described.  At  the  end  of  the 
last  thoracic  segment,  there  is  a  minute  abdomen,  bearing 
three  pairs  of  biramous  cirri. 

The  Mouth  consists  of  three  pairs  of  organs,  namely,  the 
outer  maxillae,  maxillae^  mandibles  with  their  palpi,  and  of 
a  great  and  very  curious  labrum.  These  organs,  by  the  fusion 
(as  in  other  cirripedes)  of  their  lower  segments,  form  a  laige^ 
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somewhat  conical,  projecting  nioiitb,  which  is  separate  on 
(he  ventral  siirfnce  from  the  rest  of  the  body  by  a  distinct 
fold  or  articulation,  where  the  muscles  proceeding  to  tlie  above 
gnathites  are  attached.  The  labrum  (f,  fig,  6,  9)  is  of  large 
size ;  and  the  crest  close  over  the  opening  of  the  ccsophagus 
is  produced  into  a  great,  lancet-shaped,  moveable  organ, 
wholly  unlike  anything  occurring  in  any  other  cirri|>e<Ic: 
it  is  coloured  purple,  and  is  thickly  fringed  in  the  upper  part 
by  very  fine  hairs  :  it  is  bowed  a  little  backwards  fi-om 
mouth :  the  base,  which  rather  overhangs  the  oesopl: 
is  a  little  contracted,  and  is  transversely  marked  by 
articulation:  two  small,  parallel,  voluntary  muscles  (wii 
transverse  stride)  arc  attached  at  their  lower  ends  close 
beneath  the  articulation,  and  extend  about  one  third  up  the 
organ  t  their  contraction  woidd  serve  to  erect  it;  and  th  "^ 
relaxation  would,  apparently,  allow  it  to  fall  backwards 
a  little  knob  {e',  fig.  5)  behind.  This  little  knob  resemr 
8  similar  projection  in  many  of  the  Lepadidje.  As 
labrum  is  formed  of  similar  membrane  with  that  of  the  si 
eeeding  segment  of  the  body,  its  limit  downward,  benei 
the  knob,  can  be  told  only  by  a  small  apodeme  which 
jects  inwards,  at  a  little  distance  within  the  line  where 
membrane  of  the  body  is  reflexed  upwards  (c),  so  as  to  ft 
the  inner  tunic  of  the  sack. 

The  mandibles,  palpi,  aud  maxillte,  all  project  more  than 
is  usual.  The  Fa//}i  (/,  fig.  9,  5)  are  narrow,  flattened,  and 
taper  a  little;  they  support  a  few  long  bristles  on  their  tips, 
and  on  one  of  their  sides.  In  every  other  cirripede  (in  which 
the  palpi  are  developed)  they  are  du-ected  transversely  acroas 
the  mouth,  one  towards  the  other,  and  are  for  a  consideral  " 
space  united  to  the  labrum :  here  they  project  straight  ii 
and  seem  to  rise  exteriorly  to  the  bases  of  the  mandible 
they  are,  however,  united  to  the  basal  lateral  edges  of  the 
labrum,  and  when  the  latter  is  torn  from  the  rest  of  the 
mouth,  the  palpi  separate  with  it.  1  could  n*.t  distinguish 
the  knob  on  which,  in  every  other  cirripede,  the  palpi  are 
articulated.  The  Mandibles  (fig.  8)  have  an  upper,  lower, 
and  middle  tooth,  with  some  finer  intermediate  points  and 
hairs.  The  Maxilla  (fig.  7)  arc  narrowed  in  at  their  ^ ' 
edge,  where  there  are  three  large  spines  and  several 
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bristles,  together  forming  a  flattened  brush :  this  organ  is 
remarkable  from  the  apodeme  {a)  being  bent  into  the  shape 
of  a  scythe,  with  the  terminal  or  blade-portion  a  little  ex- 
panded, and  directed  backwards  and  inwards.  The  Outer 
mawilia  are  aiib-triangular  in  outline,  with  several  bristles  on 
their  summits  and  along  their  outer  surfaces. 

Segments  of  Body. — I  have  stated  that  the  mouth  is 
succeeded  by  eight  segments.  As  in  all  the  cirripedes 
hitherto  described,  the  body  consists  of  only  six  segments, 
the  number  eight  at  first  seems  very  improbable,  and  there- 
fore I  may  be  permitted  to  state  that  both  Dr.  Hooker  and 
myself,  when  first  examining  this  animal,  and  having  no 
notion  whatever  regarding  its  homologies  or  the  structure 
of  other  cirripedes,  came  to  the  conclusion,  judging  only 
from  external  appearances,  that  is,  from  the  transverse 
folds,  and  from  the  lines  of  movement  when  the  body  was 
bent  by  a  needle,  that  there  were  really  eight  segments.  I 
have  since  carefully  looked  to  this  point :  when  the  outer 
membrane  is  cleaned  and  examined,  the  four  posterior  seg- 
ments are  very  plain,  owing  to  a  dorsal  medial  line,  being 
alternately  either  thickened  and  coloured  yellowish,  or  thin 
and  colourless :  the  four  anterior  segments  are  less  plain, 
but  yet  the  membrane  on  the  dorsal  surface,  on  the  line  of 
each  fold  or  articulation,  does  present  some  difference,  from 
being  destitute  of  the  fine,  transverse,  toothed  scales  which 
occur  on  other  parts.  But  I  lay  most  stress  on  the  fact,  that 
all  these  eight  articulations  were  used  for  the  attachment 
of  muscles.  Hence  I  conclude  that  the  eight  segments  are 
real ;  and  we  shall  see,  in  the  next  order,  that  the  very  same 
eight  segments  are  as  plain  in  Proteolepas,  as  in  the  larva 
of  an  insect  or  as  in  an  annelid.  There  is  good  reason  to 
believe  that  the  general  covering  or  carapace  consists  in  all 
cirripedes  of  the  three  anterior  segments,  and  that  the  mouth 
(judging  from  its  appendages)  also  consists  of  three  segments, 
consequently  the  first  segment  of  the  body  in  Cryptophialus 
must  be  the  seventh  or  last  cephalic  segment,  and  the  seven 
next  free  segments  must  be  the  normal  seven  thoracic  s^- 
ments. 

The  first  segment  of  the  body  (t.  e.  last  cephalic,  fig.  6«  1) 
is,  as  stated,  the  largest,  and  is  attached  dow 
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carapace :  its  ventral  surface  is  flattened,  aud  is  formed  of 
soDjewhat  tliickened  membrane  :  on  each  side,  a  little  below 
the  articulation  separating  this  segment  from  the  montb. 
there  is  a  small  blunt  projection,  with  the  free  part  only 
iJith  of  an  inch  in  length.  Each  of  these  appendages  bears 
four  or  five  bristles  on  one  side  near  the  summit,  and  a  few 
on  the  other  side,  lower  down ;  from  their  position  1  be- 
lieve them  to  be  rudiments  of  a  first  pair  of  moxiUipeds 
{tetartognathites  of  Milne  Edwards),  of  which  no  trace  occurs 
in  any  other  cirripede.  The  differences  between  this  seg- 
ment and  the  seven  succeeding  segments,  is  of  interest,  as 
offering  some  confii'mation  of  the  belief,  lately  disputed  by 
some  naturalists,  that  the  cephalic  and  thoracic  segments  in 
the  class  Crustacea,  do  differ  in  their  nature, — a  conclusion 
which  we  shall  see  further  confirmed  under  Proteolepas. 
The  second  and  third  (i.  e.  first  and  second  thoracic)  seg- 
ments (2, :),  fig.  5)  are  the  next  largest,  and  are  remarkable 
from  supporting  singuhu*  appendages,  already  alluded  to. 
The  sides  of  ihe  second  segment  are  formed  of  tliickened 
yellowish  membrane.  The  fifth  and  sixth  segments  are  tlic 
smallest,  and  mark  the  point  of  chief  flexure  of  the  body. 
The  eighth  segment  is  a  little  elongated,  formed  of  thicker 
membrane  than  the  other  segments,  and  dorsally  is  indented 
by  the  anus. 

The  singular  tapering  appendages  (fig.  5, ;,  k)  arising  d) 
sally  from  the  second  and  third  segments,  differ  from  Ci 
other  only  Iiy  the  upper  one  being  smaller,  less  curled,  an< 
perhaps  rather  smoother.  When  first  examining  this  animal, 
not  knowing  that  it  was  female,  and  not  finding  a  prolK>s- 
ciformed  penis,  I  concluded  that  these  organs  were  of 
this  nature,  —  an  excusable  mistake,  considering 
almost  ringed  structure,  their  somewhat  constricted  bi 
the  direction  of  their  curvature,  and  their  position  in  the 
midst  of  the  ova  within  the  sack.  On  carefid  examination, 
however,  these  appendages  are  seen  not  to  be  truly  ringed 
or  articulated,  but  are  covered  with  transverse  Unes 
scales,  hirsute  on  their  edges ;  these  scales  being  less 
tiuct,  or  even  quite  absent  on  the  smooth  upper  portii 
they  do  not  include  any  muscles;  they  are  imperforate 
at  the  ape.Y,  which  is  not  furnished  with  bristles  (as  seems 
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always  to  be  the  case  with  the  probosciformed  penis); 
and,  lastly,  they  are  lined  by  coriiim,  but  are  not  occu- 
pied by  any  vessel,  gland,  or  organ  of  any  kind.  The  only 
function  which  I  can  assign  to  these  appendages,  is  that  of 
aiding  the  retention  of  the  ova  within  the  sack :  for  the  ova, 
when  first  produced,  are  aggregated  round  them ;  at  this 
period  I  several  times  observed  long,  somewhat  curled,  very 
thin  fibres,  not  tapering  like  hairs,  adhering  to  both  ap- 
pendages, the  nature  of  which  fibres  I  cannot  explain.  In 
very  many  cirripedes  there  seems  a  strong  tendency  to  the 
production  of  tapering,  filamentary  appendages,  somewhat 
like  the  two  (i,  k)  here  described, — namely,  at  the  bottom  of 
the  sack  in  some  Balaninse,  at  the  bases  of  the  anterior  cirri  in 
Lepas  and  in  some  other  genera,  and  on  the  dorsal  surface 
of  the  prosoma  in  certain  species  of  PoUicipcs ;  in  this  latter 
case  some  of  these  appendages  were  covered  by  scales ;  and 
the  prosoma  whence  they  arose  answers  to  the  third  seg- 
ment of  the  body  in  Cryptophialus,  or  that  supporting  the 
lower  and  larger  appendage.  Appendages  of  this  nature, 
in  several  cirripedes,  serve  for  the  lodgment  of  the  testes, 
but  in  some  cases  they  are  of  no  apparent  use,  excepting, 
perhaps,  in  aiding  respiration  by  the  expansion  of  corium 
thus  exposed,  and  this  partially  may  be  their  function  here^ 
for  there  are  no  proper  branchiae. 

Cirri. — ^There  are  three  pairs,  together  forming  a  nearly 
straight  brush,  of  considerable  length,  projecting  in  a  line 
with  the  last  thoracic  segment.  Each  cirrus  is  biramous. 
In  a  moderately  large  specimen  there  were  twenty  segments 
in  one  of  the  longest  rami.  £ach  segment  (fig.  14,  a)  is 
strengthened  by  a  dorsal  or  posterior  shield  of  thickened 
yellowish  membrane,  from  the  upper  edge  of  which  a  single 
smooth  spine  projects;  the  anterior  surface  is  likewise 
strengthened  on  the  two  edges  by  thickened  membrane, 
and  supports  two  pairs  of  long  spines,  which  are  plumose, 
or  rather  hirsute,  on  both  sides.  In  the  lower  segments 
of  both  rami  of  the  several  cirri,  the  inner  spine  of  each 
pair  is  considerably  shorter  than  the  outer  spine, — evidently 
in  relation  to  the  little  power  of  divergence  of  the  two 
rami.  All  the  cirri  resemble  each  other,  excepting  that  the 
rami  of  the  anterior  pair,  are  rather  shorter  than  those 
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of  the  other  cirri,  but  the  dorsal  spines  on  tlieir  segments 
are  longer.  In  all  ordinary  cirripedes  the  two  rami  are 
equally  supported  by  the  npper  segment  of  the  pedicel, 
which  latter  is  very  short  compared  with  the  lower  segment, 
and  is  separated  from  it  by  a  transverse  articulation.  Here 
(fig.  1 3)  the  exterior  or  anterior  ramus  is  articulated  on  the 
pedicel,  almost  like  a  branch,  iu  front  of  the  other  ramus, 
which  seems  more  directly  continuous  with  the  pedicel. 
The  upper  segment  of  the  latter  is  separated  from  the  lower 
segment,  both  being  of  about  the  same  size,  by  a  very  ob- 
lique articulation.  On  the  front  surfaces  of  the  pedicels 
there  are  two  or  three  pairs  of  spines. 

Abdomen. — The  three  cirri  on  one  side  are  separated 
from  their  opposite  pairs  by  a  prominent,  longitudinal  fold, 
formed  of  thickened  yellowish  membrane,  which,  when 
foreshortened  by  being  viewed  dorsally,  looks  like  a  style 
projecting  immediately  beneath  the  anus.  The  transverse 
folds  separating  the  three  pairs,  are  exceedingly  slight.  The 
inner  basal  edges  of  the  pedicels  of  the  cirri  project  slightly 
inwards  asapodemes,  giving,  I  believe,  attachment  to  some 
muscles.  The  anus  lies  between  the  posterior  pair  of  cirri, 
and  deeply  indents  the  last  thoracic  segment.  The  trans- 
verse folds  separating  the  three  pairs  of  cirri,  little  developed 
as  they  are,  must,  according  to  all  analogy,  be  considered  as 
representing  three  segments  of  the  body,  and  as  we  ha*e 
accounted  for  seven  cephalic  and  seven  thoracic  segments 
we  must  conclude  that  these  are  three  abdominal  segments. 
We  know,  moreover,  that  the  abdomen  in  the  pupje  of  the 
Thoraeica,  with  a  single  exception,  does  actually  consist  of 
three  segments. 

Movements  of  Ike  Mouili,  Thorax,  and  Cirri,  8fc. — Judging 
from  the  fact  of  the  lancet-shaped  appendage  of  the  labrum 
being  more  or  less  exserted  in  dead  specimens  out  of  the 
shell-cavity,  and  from  the  analogy  of  other  cirripedes,  I  do 
not  doubt  that  the  whole  mouth  can  be  considerably  raised 
and  depressed ;  we  have  seen,  also,  that  the  rostral  end  of 
the  toothed  orifice  of  the  sack  can  be  pulled  down,  which 
would  aid  in  exposing  the  mouth  and  labrum.  The  well- 
articulated  thorax,  by  the  aid  of  the  muscles  attached  to 
every  segment,  can  certainly  be  doubled  up  and  contracted. 


I! 


CRTPTOPHIAl.US    MINUTUS.  577 

SO  that  the  cirri  with  their  pedicels  (coloured  purple  like  the 
exposed  labrum)  can  be  wholly  protruded  out  of  the  sack 
and  shell-cavity.  The  three  cirri  no  doubt  can  be  separated 
a  little  from  each  other,  both  transversely  and  longitudinally; 
and  according  to  analogy,  the  two  rami  of  each  cirrus  can 
likewise  be  separated :  there  are,  also,  muscles  for  moving 
the  two  segments  of  the  pedicel  of  each  cirrus ;  and  other 
muscles  run  up  the  many  segments  of  the  rami.  We  have 
seen  that  the  great  lancet-formed  appendage  of  the  labrum, 
laterally  fringed  with  fine  hairs,  can  be  erected ;  and  I  do 
not  doubt  that  the  prey  wh^n  entangled  by  the  expanded 
cirri,  is  borne  against  this  appendage,  and  is  then,  by  the 
retraction  of  the  thorax,  dragged  down  its  smooth  surface 
to  the  mouth,  where  it  is  seized  by  the  mandibles  and 
maxillsD,  which  lie  like  a  trap  at  the  bottom  of  an  inclined 
and  moveable  plane. 

Alimentary  Canal. — The  oesophagus  is  long;  it  runs 
backwards  from  the  mouth  and  then  downwards;  at  its 
lower  end,  where  it  enters  the  stomach,  the  part,  which  in 
other  cirripedes  is  expanded  and  bell-shaped,  is  modified 
in  a  most  singular  and  quite  peculiar  manner;  for  the 
lower  part  of  the  oesophagus,  after  widening  a  little, 
becomes  converted  into  what  appears  at  first  like  a  square 
box,  T^ths  of  an  inch  across.  This  box  is  really  deeply  folded 
(see  diagram,  PI.  24,  fig.  11)  into  six  longitudinal  ridges  and 
hollows :  two  of  these  hollows,  facing  each  other,  are  wider 
than  the  others,  and  when  the  organ  is  dissected  out  of  the 
body,  it  generally  lies  (fig.  10)  with  one  of  these  faces  exactly 
over  the  other,  the  narrower  lateral  folds  being  thus  hidden, 
and  the  whole  consequently  appearing  like  a  simple  square 
box  with  concave  sides.  But  when  a  section  is  made,  or  the 
lower  open  end  is  turned  upwards,  we  see  that  the  organ  is 
six-rayed  and  elongated,  with  the  longer  axis  standing 
parallel  to  the  flattened  sides  of  the  animal's  body.  The 
edges  of  the  folds  are  formed  of  yellowish,  thickened  mem- 
brane, with  a  sinuous  or  beaded  outline,  which  serve  to 
strengthen  the  organ.  Internally,  the  two  broad  concave 
sides  are  armed,  in  their  upper  inwardly  prominent  (fig.  12) 
part,  each  with  a  disc,  i^ths  of  an  inch  in  diameter,  crowded 
with  short,  thick,  brownish,  inwardly  projecting  teeth.     The 
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two  discs  stand  exactly  opposed  to  tar\t  other. 
of  the  twtli,  seen  from  the  oiitaide  (PI.  iA,  %.  1 0),  i 
Itrown  littlti  circlcH,  wilti  n  sumller  circle  vtUiin.  Ite  4 
obHctm^ly  iipjieiirs  to  be  formed  Iiy  tlio  coaflaenen  of  bn 
smiiller  discs  wlncli  lie,  t  bfliovt,  nt  a  very  iituaU  «wle  l» 
eacliotlicr:  beiiciilli  each  of  these  balfdiia  tbere  m  •  bagi- 
tudiiial  bund  of  very  tine  liuirn,  the  two  band*  i  ~ 
one,  lower  down  within  Ihe  orgnn.  The  iutcmal  b 
edge!!,  hIho,  of  the  four  lalcTul  Biaalltn'  fntda  ue  Gkeas 
dolhed  with  fine  hairs :  hence  we  have  six  paraUel  I 
tndinal  rows  of  very  fine  but  sliJF  hairs,  or  eight,  if  the  ■ 
bands  on  the  two  bruader  faces  under  the  discs  be  < 
ench  a»  two.  Those  bunds  of  hairs,  antl  the  oppoMMl  d 
armed  with  very  strong  teeth,  can  be  separated  a  '  ' 
together  with  force,  by  the  action  of  stmng  constrictor  i 
diverging  amscles.  Hence  any  prey  carried  down  IIm 
CBHophagns,  before  entering  the  stomach,  wotdd  have  lopHi^ 
an  it  were  through  a  null,  and  be  subjected  to  a  aevoi 
trituration  by  the  discs  of  tLvtIi,  and  immediately  Iwne^  to 
a  brushing  by  the  six  longitudinul  bands  of  [lain.  TUm 
curious  and  unique  stnictnre  nuswcn*,  I  believe,  the  mmt 
puq>o8e  as  the  four  convcs,  hardish,  crunated  battons  <■ 
the  poHtcrinr  thoracic  cirri  in  Alcippe,  which  are 
unique  in  that  genus.  I  observed  that  in  soine  ■_ 
the  teeth  liad  l>ccn  worn  quite  blunt,  but  the  tectb  and  h 
are  periodically  moulted  and  renewed,  together  aith  Ika 
whole  cisopliuj-uB. 

The  stomach  is  broailcst  at  the  upper  end.  and  extfwh 
from  a  little  ticncuth  the  mouth  down  to  the  fifth  i 
of  the  Iiody,  where  it  becomes  narrow.  It  | 
irregularly  conlracted  apitcoroncc,  and  « 
pulpy  hepatic  laver.  The  rertuiu  is  of  rather  I 
meters  it  cMctuls  from  the  middle  of  the  tiflh  a 
the  end  of  t\x  eighth  segment  of  the  body,  or  aevtt 
thom\,  where  the  large  anus  i«  situatcil,  lying  betvi 
posterior  abdominal  cirri,  and  portly  hollowed  ont  I 
seventh  segment.  The  rectum,  as  in  all  other  rirripedca,  is 
periodically  moulted.  The  food  is  of  a  bright  green  oalour, 
as  if  of  a  ainfervoid  nature;  the  tritumting  and  braskiag 
adion  of  the  oxophagus  seems  to  toll  tliis  matter  into  pdlcMt 
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which  apparently  retain  this  form  until  finally  expelled  as 
excrement :  certainly  the  excrement  is  in  pellets,  and  I  have 
several  times  seen  pellets  within  the  stomach. 

Organs  of  Generation. — The  specimens  as  yet  described 
are  exclusively  female,  there  being  certainly  no  testes  or 
vesiculae  seminales.  As  in  every  specimen  collected  (early 
in  January)  there  were  within  the  sack  either  nearly  ma- 
ture eggs,  or  young  larvae,  it  was  the  worst  period  for  seeing 
the  ovarian  caeca,  and  I  have  failed  to  discover  them  in 
the  specimens  now  long  kept  in  spirits  of  wine;  but  I  cannot 
doubt  they  would  be  found,  between  the  inner  and  outer 
tunics  of  the  carapace  or  general  covering,  near  the  disc.  I 
have  stated  in  my  original  notes,  made  when  the  specimens 
were  alive,  that  the  ova  are  at  first  perfectly  detached ;  but 
some  appearances  make  me  believe  that  I  overlooked  (as 
might  easily  happen)  the  often  excessively  fine  membrane 
which  in  other  cirripedes  unites  the  ova  together,  and  so  forms 
the  ovigerous  lamellae.  The  ova  are  much  less  numerous 
than  in  other  genera,  varying  from  only  nineteen  to  about 
sixty.  In  the  same  individual  all  the  eggs  were  always  in 
the  same  state  of  development. 

Metamorphoses, — The  true  ova,  in  their  earliest  condition, 
when  in  the  sack,  are  ovate  (PI.  24,  fig.  15),  orange-coloured, 
quite  smooth,  and  barely  ^^th  of  an  inch  in  their  longer  axes. 
They  soon  become  broader  at  one  end  than  at  the  other;  and 
by  degrees  the  narrow  posterior  pointed  end  becomes  de- 
veloped into  a  slightly  club-shaped,  almost  transparent 
(fig.  16)  horn,  and  the  broader  anterior  end,  into  two  rather 
longer  horns.  The  length  of  the  oval  part,  not  measuring 
the  horns,  is  nearly  the  same  as  in  the  primary  true  egg 
condition.  There  is  as  yet  no  trace  of  internal  organs,  the 
whole  contents  consisting  of  pulpy  granular  matter.  How 
far  the  above  changes  are  effected  by  moulting,  either  of 
the  whole  or  of  part  of  the  integuments  of  the  egg-like 
body,  I  cannot  say ;  but  the  pulpy  matter  within  the  ovum, 
even  in  its  earhest  stage,  was  included  within  an  inner  en- 
velope or  case. 

In  the  next  distinct  stage  (there  being,  however,  slighter 
intermediate  changes)  the  posterior  horn  has  shrunk,  and 
become  converted  into  a  bluntly-pointed  conical  terminar 
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■  tion  for  the  whole  body  (fig.  17),  whereas  the  two  anterior 

thorns  have  approached  each  other  on  the  future  ventral  sur- 

Eace,  and  have  increased  considerably  in  length  and  thickness, 

i  contain  within  them  the  [)rohensUe  antenna*,  which  can 

l)e  externally  seen,  and  which  I  dissected  out  of  these  horn- 

llikecases.     The  oval  part  of  the  egg-like  larva  [for  I  hardly 

f  know  what  to  call  it)  is  now  very  sliglitly  shrunk,  being  hardly 

3  than  T^ths  of  an  inch  in  length.    At  this  stage,  these 

bodies  adhere  by  the  tips  of  their  anterior  horns,  containing 

the  antenna'  in  process  of  formation,  to  the  inner  tunic  of 

the  sack,  and  likewise  in  little  groups  one  to  another :  as  the 

included  prehensile  antennae  ultimately  become  attached  by 

cement  (proceeding,  no  doubt,  as  usual,  from  a  oiodifiecl' 

portion  of  the  ovarian  tubes),  it  seems  probable  that  some 

I  cement  may  at  this  early  period  be  excreted,  but  I  coiUd 

I  not  make  out  the  exact  means  of  attachment.     The  egg- 

llike  larvtE  are,  also,  aggregated  round  the  tapering  curled 

I  dorsal  a|)pendages  of  the  second  and  third  segments  of  the 

Ibody,  and  it  is  jiossible  that  at  this,  or  at  an  earlier  period, 

i  these  appendages  may  act  like  the  ovigerons  frajna  in  the 

I  Lepadidaa,  and  serve  to  retain  the  egg-like  larva;  within  the 

I  Back. 

We  come  now  to  the  last  larval,  or  pupal  condition, 
[■before  the  final  metamorphosis  into  the  mature  animal;  the 
I  changes  above  described  have  been,  at   least   to  a  great 
Idegree,  if  not  absolutely  gradual;  but  the  pupa  suddenly 
lappears  perfectly  developed,  from  the  moulting  of  the  last- 
I  described  horned,  egg-like  larva.     It  is  now  a  free  animal 
F  crawhng  about  the  sack  of  its  female  parent.    It  has  increased 
a  Utile  in  length,  as  compared  with  the  oval  part  of  the  egg- 
like larva  in  its  second  stage,  namely,  from  a  little  above 
li^ths  toXths  of  an  inch:  from  the  position  of  the  prehensile 
I  ant«nnw  in  the  two  states,  I  have  no  doubt  that  this  increase 
|-of  size  is  entirely  due  to  the  anterior  part  of  the  pupa  being 
P  doubled  up  whilst  within  the  egg-like  larval  envelope.    The 
pupa  in  shape  (fig.  18)  somewhat  resembles  a  coffin,  and  is 
fur  less  laterally  compressed  than  other  pupEe.and  hence  can 
easily  he  placed  either  on  its  dorsal  or  ventral  surface.     The 
prehensile  antenna;  are  of  large  size  :  when  the  animal  was 
uUve,  they  were  concealed  under  and  partially  included  within, 
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the  front  part  of  the  carapace  or  shell,  which  in  this  condition 
was  not  so  much  truncated  as  in  the  drawing  given  (fig.  18) 
of  a  specimen  lying  on  its  back,  with  its  antennae  protruded. 
Some  specimens  formerly  examined  for  me  by  Dr.  Hooker, 
had  their  antennae  and  whole  ventral  surface  forced  out- 
wards, apparently  from  the  endosmose  of  the  spirits  of  wine. 
The  whole  dorsal  surface,  and  the  over-lapping  sides  of  the 
carapace  are  elegantly  punctured,  and  are  formed  of  a  rather 
brittle  substance,  here  and  there  supporting,  especially  at  the 
front  end,  some  fine  and  rather  long  bristles, — which  latter  I 
have  not  seen  on  the  pupae  of  other  cirripedes.  The  ventral 
surface  is  very  narrow  towards  the  posterior  end  of  the 
animal ;  it  is  formed  of  thin,  structureless  membrane.  On 
this  surface,  close  to  the  posterior  end,  there  is  a  minute  orifice, 
through  which  three  pairs  of  bristles  are  protruded,  attached 
to  (as  I  believe)  the  rudimentary  abdomen ;  the  bristles  ap- 
parently cannot  be  withdrawn. 

The  antennae,  (fig.  18)  as  stated,  are  of  large  size  com- 
pared to  the  whole  animal :  they  resemble,  in  all  essential 
respects,  the  same  organ  in  other  cirripedes.  The  ultimate 
segment  is  unusually  thick;*  it  is  terminated  by  five  bristles, 
one  of  which  is  longer  than  the  others,  and  stands  rather 
separated  from  them.  The  disc-segment  is  large,  nearly 
circular,  with  the  broad  edges  transparent  and  membranous; 
on  its  posterior  edge  there  is  a  single  small  spine.  The 
second  or  main  segment,  counting  from  the  base,  has  a 
single  spine  on  its  upper  margin,  close  beneath  the  spine 
on  the  disc ;  it  is  articulated  to  the  disc-segment,  a  little 
way  from  the  disc  itself, — which  is  a  peculiarity  I  have  not 
elsewhere  noticed.  The  basal  segment  is  thick  and  not  so 
short  as  usual.  These  organs  are  furnished  with  powerful 
muscles.  They  are  generally  protruded  alternately;  and 
by  the  adhesion  of  the  sucker-like  disc,  the  animal  drags 
itself  along.  The  sucker-disc  has  great  play,  and  when 
observing  specimens  alive,  I  compared  its  action  to  that  of 

*  As  I  have  g:iveD,  iu  my  former  Yolume  od  the  Lcpadide,  p.  286,  so  many 
measurements  of  the  anteunse,  I  may  here  add  those  of  Ctystophialus, — the 
length  from  the  end  of  the  disc  to  the  end  of  the  second  segment,  (formerly 
called  by  me,  erroneously,  the  basal,)  is  ^ths  of  an  inch ;  the  greatest  widtn 
of  the  second  segment,  «Aeths;  the  length  of  the  little  ultimate  segment, 
s^ths,  and  its  width  under  ggioQths  of  an  inch. 
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■  wrist-joliit.  The  antemiEe,  wheu  retracted  within  the 
carapace,  lie  parallel  to  eadi  other. 

Posteriorly  to  the  antenna^,  I  distinctly  saw  the  fl|X>clenics 
to  which  the  eyes  are  attached:  I  was  not  able  to  distin- 
^sh  any  middle  fork  to  the  apodcme,  which  consequently 
does  not  resemble  a  UU,  but  tJ.  The  eyes  are  dark  pur- 
ple, and,  as  usual,  compound :  in  one  specimen  1  counted 
twelve  ocelli  within  the  common  spherical  envelope. 

I  could  not  distinguish  any  thorax,  and  certainly  there  is 
no  mouth ;  nor,  from  analogy,  could  the  latter  be  expected, 
excepting  as  forming  part  of  the  young  cirripede ;  there  are 
no  natatory  legs,  which  the  pupae  in  all  other  cirripedcs 
possess.  Of  the  three  postero- ventral  pairs  ofbrislles.  the 
most  posterior  or  dorsal  pair,  differs  from  the  other  two 
pairs  in  being  considerably  smaller,  and  in  being  mounted 
on  elongated  pedicels  :  the  two  anterior  pairs  of  bristles  are 
strong:  the  three  pau-s  are  articidated,  cue  behind  the  other, 
on  a  small  body,  apparently  enclosed  in  a  minute  sack,  and 
certainly  attached  all  round  by  membrane  to  the  internal 
edges  of  the  orifice,  through  which  the  bristles  are  protruded. 
These  bristles,  when  the  pupa  was  alive,  were  often  moved,aud 
served  apparently  to  steady  the  body  during  the  alternate 
protraction  and  retraction  of  the  prehensile  anteunse.  From 
the  fact  of  the  pupa  of  other  cirripedes  haviug  an  abdomen, 
formed  of  three  segments,  placed  exactly  in  tlie  same  posi- 
tion as  the  minute  body  here  supporting  the  three  puir^ 
of  spines,  I  believe  this  body  to  be  the  abdomeu.  In  other 
cirripedes  only  the  posterior  segment  of  the  abdomen  bears 
spines,  which  are  supported  on  httle  limbs  or  pedicels, 
namely,  the  caudal  appendages,  the  other  segments  being 
naked.  But  as  the  mature  Cryptophialus,  unlike  other 
cirripedes,  has  abdominal  cirri,  the  presence  of  spines  on  the 
corresponding  abdominal  segments  in  the  pupa,  is  exphiined 
and  rendered  probable ;  there  can,  I  think,  he  little  doubt 
tlmt  tlie  small  terminal  pair  of  spines,  supjwrted  on  elon- 
gated  pedicels  or  limbs,  answers  to  the  caudal  appendages 
found  in  many  cirripedes. 

Tlie  whole  course  of  the  metamorphosis  is  very  peculiar. 

""he  gradual  changes  in  the  egg-like  larvte  (for  [  suppose 

ley  must  be  called  larvse}  from  a  simple  oval  egg,  to  pointed 
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oval,  to  oval  with  three  horns,  and  lastly  to  oval  with  the 
two  anterior  horns  larger,  and  the  posterior  horn  reduced 
to  a  mere  point,  seems  to  me  very  curious ;  and  offers,  as 
far  as  I  know,  a  unique  case.  It  is  interesting  to  reflect 
how  perfect  a  series,  in  the  development  of  an  animal,  we 
have,  in  different  members  of  the  Articulata, — from  an  or- 
dinary egg,  in  which  all  the  changes  go  on  unperceived,  and 
whence  a  perfect  animal  is  matured, — to  an  egg-like  larva 
which  undergoes  the  changes  just  described,  and  which 
turns  into  a  pupa  that  does  not  eat  or  increase  in  size, — to 
a  larva  which  eats  and  increases  in  size,  but  undergoes  only 
one  great  change,  as  in  most  insects, — to  a  larva  under- 
going several  great  changes,  as  in  the  case  of  ordinary  cirri- 
pedes,  before  its  final  metamorphosis  into  the  mature  animal. 
The  first  larval  condition  of  other  cirripedes,  in  which  there 
is  a  single  eye,  three  pairs  of  thoracic  limbs,  and  a  much 
elongated  pointed  body,  covered  by  a  prolongation  of  the 
carapace,  is  here  not  fully  developed  or  matured ;  but  this 
stage  is,  I  think,  clearly  and  very  curiously  indicated  by  the 
posterior  horn  of  the  egg-like  larva,  which  we  may  suppose 
represents  the  posterior  pointed  end  of  the  body,  for  it  dis- 
appears in  the  succeeding  stage,  just  as  it  does  in  the  second 
larval  condition  of  other  cirripedes.  In  the  first  stage  of  ordi- 
nary cirripedial  larvae,  the  anterior  horns  are  always  present, 
serving,  as  in  the  case  of  these  egg-like  bodies,  to  inclose  and 
protect  the  antennae  during  their  formation.  The  second 
egg-like  stage  answers  to  the  second  larval  condition  of 
ordinary  cirripedes,  as  described  (and  figured,  PL  30,  fig.  1) 
in  the  introduction  to  the  Balanidae.  The  third  or  pupal 
state  is  fully  developed  in  all  cases. 

Finally,  the  pupa  of  Cryptophialus  is  peculiar  in  its 
punctured,  hairy  smface,  and  in  its  shape,  which,  in  being 
so  much  more  depressed  than  usual,  retains  an  earHer  larval 
condition;  but  its  chief  and  highly  remarkable  character 
consists  in  the  entire  absence  of  natatory  legs ;  and,  in  con- 
sequence, instead  of  there  being  a  large  sack  within  the  cara- 
pace, with  an  elongated  orifice  on  the  ventral  surface,  there  is 
only  a  quite  minute  orifice  at  the  extreme  posterior  end  of  the 
annual,  through  which  the  bristles,  borne  apparently  on  all 
three  segments  of  the  minute  abdomen,  are  protruded. 
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Tlie  pupil-  or  tlic  iiialu  and  ft-timli?  arc  uxacUjr  «lAal_ 
their  gciierul  characters,  and  prohulily  iu  every  poiiii  flff  1 
tttil ;  but  my  latiir  and  luuru  iiiiuutc  obnervatwiw  < 
made  only  on  piipic,  which,  from  their  place  or  sUachttsc^ 
would  ccrtainiy  liuvc  tiimvd  into  males.  An  tboe  pBpK> 
without  any  further  nieLauior[>h»si3,  were  deTclopod  nto 
nmlcs,  wc  may,  1  think,  sufcly  infer  that  such  i>  the  am 
with  the  females  :  and,  consequently,  that  tbu  whole  eomm 
of  the  metumarjihositi  ha^  been,  in  this  drripede,  Mm 
and  described.  During  this  whole  course,  no  food  cooU 
possibly  have  been  obtuined,  for  the  pnpo  ts  dv»tit«te  of  a 
mouth  or  organs  of  prehension,  and  the  stock  of  ODDoiar 
matter,  euctosod  withm  the  ovum,  has  been  lulBcicot  tar  al 
the  above  chnnge.'i,  and  for  the  Bnal  mctiiiiwr{d)ons.  W« 
shall,  moreover,  immediately  avc,  in  the  cum  of  the  iMk, 
that  the  stock  of  cellular  matter  has  also  suffiood  for  the 
development  of  testes,  Mptnnutozoa,  and  a  woadcdnllj  eio»- 
gatud  proboiicifomied  penis. 


Malk.     IM.  21,  fig.  l«. 

By  throwing  pieces  of  the  perforated  sbdl  of  a  ( 
[>as  into  acid,  I  examined  several  scores  of  spei 
the  Cryptophialus,  and  on  all,  with  the  exception  of  a 
young  individuals,  males  were  attached.  'I'hcy  were  aitm 
by  cement,  proceeding  in  the  usual  maniii-r  from  the  jpiv- 
hensile  antenna;,  outside,  to  the  edges  of  the  upper  baa  of 
l)ie  disc  formed  of  the  thicker  not-moulted  membrane,  bjr 
which  the  female  adheres  in  her  chamlwr:  hence  ibe  mala 
are  included  in  the  upper  jiort  of  the  same  cavity  with  the 
female,  into  which  they  must  have  crawled  as  pupv;  1 
found  from  one  or  two  up,  in  one  case,  to  seven  nuilea, 
atuiched  to  the  same  female ;  four  or  live  l>eing  the  moil 
usual  number.  In  the  early  [lart  uf  January,  when  all  mf 
i^pecimens  were  taken,  many  of  the  males  bad  not  dm 
their  pujud  intt^uments,  and  of  those  that  hait,tbo  iua}0l' 
were  immature,  a  few  only  having  spemuitoioa:  all  i 
fcmaka  hod  within  their  socks,  cither  ura  including  a' 
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perfect  pupse,  or  fully  developed  pupae:  we  may>  conse- 
quently, conclude  that  these  young  males  were  maturing 
in  order  to  impregnate  the  next  set  of  eggs. 

The  male,  immediately  after  its  metamorphosis  from  its 
pupal  condition,  which  has  been  fully  described,  is  almost 
globular,  but  slightly  bilobed,  and  is  formed  of  strong, 
structureless,  transparent  membrane,  including  a  mass  of 
cellular  matter,  apparently  without  any  included  organs:* 
it  is  attached  by  about  the  middle,  between  the  anterior  and 
posterior  lobes,  by  the  not-moulted  prehensile  antennae. 
When  the  male  is  mature,  its  greatest  length,  measured 
from  the  posterior  end,  where  the  orifice  is  seated,  to  the 
anterior  and  blunter  end,  is  about  idssths  of  an  inch,  and 
therefore  rather  less  than  the  pupa,  which  was  li^ths  in 
length.  Relatively  to  a  full  grown  female,  the  male  slightly 
exceeds  half  the  diameter  of  the  toothed  orifice  leading  into 
her  sack,  see  {z)  fig.  1,  PI.  23.  In  the  mature  condition, 
(fig.  19),  one  lobe,  namely,  the  upper  or  posterior,  has 
become  more  pointed,  and  is  terminated  by  a  minute 
orifice,  B^Jjoths  of  an  inch  in  diameter.  This  orifice  is  formed 
by  a  rim  of  thickened  brownish  membrane,  which,  on  what 
was  the  ventral  surface,  has  a  few  very  minute,  but  strong, 
sometimes  bifid  spines ; — in  this  one  character,  the  male  re- 
sembling the  female.  The  other  and  lower  (homologically 
anterior)  end  or  lobe  is  broader,  and  contains  a  mass  of 
cellular  matter,  which,  from  its  close  resemblance  in  ap- 
pearance and  position  to  similar  matter  within  the  male 
Alcippe,  I  have  no  doubt  forms  the  contents  of  the  testis. 
In  one  single  specimen,  I  succeeded  in  isolating  a  vesicula 
seminalis  of  small  size,  containing  perfectly  distinct  sperma- 
tozoa. Across  the  middle,  between  the  two  lobes,  close 
under  the  outer  integument,  there  is  a  broad  layer  of  rather 
strong  transverse  muscular  fasciae.  I  did  not  observe  any 
eye,  the  presence  of  which  I  should  have  expected  from 
analogy.  Internally  there  is  no  mouth,  thorax,  cirri,  or  other 
organs,  excepting  the  testis  and  vesicula  seminalis  just  men- 
tioned, and  an  immensely  elongated  probosciformed  penis, 
coiled  up  and  filling  the  rest  of  the  inside  of  the  sack  down  to 
the  testis,  which  latter  occupies  the  whole  anterior,  and  gene- 
rally lower  end  of  the  animal.  This  penis  is  plainly  articu- 
lated, and  includes  fine  transversely-striated  muscles:  no 
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doubt  it  cau  be  pratruded  through  the  minute  orifice,  and 
vohmtarily  moved  about.  Out  of  a  male,  Twetlis  of  an 
inch  iu  leugth,  I  dissected  a  penis,  which,  when  not 
stretched,  measured  il^ths  of  an  inch  in  length ;  wbeu  a 
portion  was  pulled  between  two  needles,  it  could  be 
stretched  to  apparently  three  times  its  former  length,  and 
I  should  think  that  this  organ  coidd  be  extended  by  the 
luiiitial  to,  perhaps,  even  the  reaitlis  of  an  inch. — that  ' 
between  eight  and  nine  times  its  own  entire  length  1  'J'he 
use  of  this  enormously  elongated  penis  obviously  is,  thi 
the  sperraatoBoa  of  these  males,  which  are  so  extreinel 
small  in  size,  compared  to  the  female,  should  all  be  con- 
veyed within  the  sack,  and  none  be  lost.  It  should  be 
borne  in  mind,  that  the  whole  male,  including  every  part, 
is  scarcely  larger  than  a  single  ovum,  of  which  sometime* 
sixty  have  to  be  impregnated  by  only  two  or  three  males.. 
In  a  full-grown  female,  the  distance  from  one  of  the  attached  1 
males  to  the  middle  of  the  orifice  leading  into  the  sack,  is 
about  the  y^ths  of  an  inch,  equal  to  the  length  of  the  coiled 
up,  not-extended  penis  ;  the  further  distance  from  the  orifice 
of  the  sack  to  an  ovum  lying  at  the  bottom  of  the  sack, 
would  be  almost  Ts;ths  of  an  inch,  so  that  the  spermatozoa! 
have  to  pass  a  distance  of  im^hs  of  an  inch  from  the  testis  of  j 
tha  male  to  the  lower  ova.  I  believe  two  thirds  of  this  dis* 
tance  would  be  passed  safely  along  the  probosciformed  penis. 
The  resemblance  between  the  male  of  Cryptophialiis 
and  of  Alcippe  is  truly  surprising;  and  is  the  more  won- 
derful, considering  the  great  dissimilarity  of  their  pupie. 
Hardly  any  characters  can  be  pointed  out  in  which  tliese 
males  differ,  excepting  such  as  wight  have  been  thought 
of  only  specific  value,  namely  the  relative  proportions  of 
the  different  parts,  and  mere  external  shape.  The  pe- 
duncle growing  o  little  after  the  metamorphosis,  in  the 
male  of  Alcippe,  and  the  prolongation  of  its  eapitulum  with 
the  included  oblique  ligamentous  fibres,  are  the  greatest 
differences.  Having  fully  remarked,  under  Alcippe,  on  the 
wonderfully  rudimentary  condition  of  these  males,  destituta 
as  they  are  of  so  many  parts  and  organs,  I  will  here  say 
nothing  further  oa  these  singular  creatures,  destined  to  dis- 
chai^e  their  spermatozoa,  die,  and  be  succeeded  by  a  frestl 
set  of  short-lived  male  successors. 


be 
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Order  III. — Apoda. 

Cirripedta,  vnth  the  carapace  reduced  to  two  separate 
threads,  servinff  for  attachment :  body  consisting  of  one  ce- 
phaliCy  seven  thoracic,  and  three  abdominal  segments,  all 
destitute  of  cirri.  Mouth  suctorial,  mth  the  mandibles  and 
mamlla  placed  back  to  back,  enclosed  in  a  hood,  formed  by 
the  union  of  the  labrum  and  palpi.  Metamorphoses  un* 
known. 

The  characters  above  given  fully  justify,  I  think,  the 
formation  of  this  order;  though  it  contains  only  one  species, 
the  Proteolepas  bivincta.  The  mere  external  appearance 
(PI.  25,  fig.  7),  so  wonderfully  different  from  that  of  every 
other  cirripede,  would  by  itself  prompt  to  this  same  conclu- 
sion. At  first  sight  the  Proteolepas,  if  of  fresh-water 
origin,  might  even  have  been  mistaken  for  the  larva  of 
some  insect,  fastened  by  two  threads  to  its  prey.  The 
entire  absence  of  the  three  anterior  segments  of  the  head 
and  therefore  of  the  carapace,  or,  speaking  strictly,  the  mere 
rudiment  of  these  parts,  forming  an  envelope  to  the  two  ce- 
ment-ducts,— the  absence  of  a  stomach,  rectum,  and  anus, 
— the  entire  absence  of  thoracic  and  abdominal  appendages 
or  cirri, — the  absence  of  a  probosciformed  penis, — are  all 
negative  characters,  which  might  ensue  from  degradation, 
so  common  with  parasites;  and  which  might,  therefore,  have 
been  esteemed  of  not  high  classificatory  value.  But  the  suc- 
torial mouth,  with  the  palpi  and  labrum  united  into  a  hood, 
and  with  the  mandibles  and  maxillae  reversed  or  turned  back 
to  back,  so  as  to  be  utterly  incapable  of  prehension,  is  a  type 
of  structure  not  hitherto  met  with,  I  believe,  in  any  other 
animal,  and  cannot  be  explained  away  by  degradation. 
The  formation  of  the  ova  within  the  segments  of  the  body, 
a  |>eculiarity  confined  to  this  one  cirripede,  evidently 
results  from  the  non-development  of  the  anterior  part  of 
the  head,  within  which  the  ova  are  usually  formed;  but  the 
compound  structure  of  the  visicula  seminalis  is  a  peculiarity 
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wliich  cannot  be  thus  explained.  Proteolepas  has  no  pi 
ticular  affinity  to  any  other  cirripede;  it  reseml)Ies,  indef 
Cryptophialiis  in  one  important  point,  but  only  in  one  point, 
nainclj',  in  the  nnmber  of  the  segments  of  its  body.  It  is 
really  beantifnl  to  see  how  the  homologies  of  the  archel ype 
cirripede,  as  deduced  from  the  metamorphoses  of  other  cirri- 
pedes,  are  plainly  illustrated  during  tlie  maturity  of  this 
degraded  creature,  and  are  demonstrated  to  be  identical  with 
those  of  the  archetype  Cnistacean.  I  was  at  first  inclineA, 
to  rank  Proteolepas  ia  one  division,  and  all  other  cirripedi 
in  another  division  of  equal  value;  l)Ut  as  it  may  be  inferi 
from  the  characters  of  the  prehensile  ontennie,  that  the  pu[ 
did  not  differ  much,  if  at  all  in  any  important  character,  froi 
the  pu|ife  of  other  cirripedes,  I  have  thought  the  three  ordera, 
which  I  have  instituted,  would  be  the  most  natural  arrange- 
ment. As  any  one  looking  at  the  drawing  given  of  Pro- 
teolepas, might  very  naturally  feel  inclined  to  protest  against 
its  being  ranked  as  a  cirripede,  I  must  reurge  the  import- 
ance of  the  pupal  auteuna;  being  constituted  on  the  common 
type,  for  from  their  structure,  by  the  law  of  correlation,  that 
of  the  whole  pupa  may  be  infen-ed ;  and  even  still  more  1 
must  insist  on  the  importance  of  the  one  great  character  a" 
the  antenuEs  being  cemented  to  the  surface  of  attachment  b| 
matter  proceeding,  as  we  shall  see,  in  a  modified  state,  from- 
the  great  ovarian  sack.  The  structure,  also,  of  the  month 
(to  a  certain  extent),  the  segmentation  of  the  body,  though 
in  appearance  so  peculiar,  the  hermaphodite  condition,  tiio,, 
single  penis,  the  absence  of  oviducts,  all  accord  with,  am" 
taken  together  demonstrate,  its  cirripedial  nature. 
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PrOTEOLEPAS  BIVINCTA.      PI.  24,  25,  figs.  1 — 7. 

Hab, — ^Parasitic  within  the  sack  of  the  Aleptu  eamuia,  from  St.  Vincent's, 
West  Indies,  Brit.  Mus. 

General  Appearance.* — ^The  entire  animal,  as  already 
remarked,  curiously  resembles,  at  the  first  glance,  the  larva 
of  some  insect.  It  is  rounded,  but  somewhat  compressed, 
and  tapers  gently  towards  the  posterior  end.  It  lies  curved 
in  an  arc,  the  ventral  surface  being  concave,  and  the  dorsal 
convex,  but  a  little  flattened  dorsally  at  the  anterior  and 
blunter  end.  Its  length,  if  straightened,  would  rather 
exceed  one  fifth  of  an  inch.  The  body  consists  of  eleven 
segments,  which,  excepting  the  three  terminal,  are  conspi- 
cuously plain.  The  first  segment  is  surmounted  by  a 
rather  small  mouth,  which  any  one  would,  assuredly,  at  first 
consider  as  the  entire  head,  though  he  would  in  vain  search 
here  for  eyes,  antenna,  or  other  parts  of  the  three  anterior 
cephalic  segments.  On  the  dorsal  surface,  low  down  on 
the  second  segment  of  the  body,  two,  quite  flexible,  thin, 
but  strong,  flattened  threads  arise,  which  terminate  in  a  pair 
of  prehensile  antennae,  having  the  usual  cirripedial  struc- 
ture. From  the  penultimate  or  disc  segment  of  these 
antennae,  cement  has  been  excreted,  by  which  the  antenna) 
are  firmly  cemented  low  down  to  the  rostral  end  of  the 
sack  of  the  cirripede,  the  Alepas  cornuta,  on  which  it 
is  parasitic:  hence  Proteolepas  Ues  with  its  back  down- 
wards, and  \vith  its  ventral  concave  surface  fitting  the  convex 
body  of  the  Alepas:  its  mouth  lies  under  the  middle  of 
the  soft  prosoma  of  the  latter  cirripede,  which  I  cannot 
doubt  that  it  lacerates  and  sucks. 

Mouth. — The  mouth  is  suctorial,  and  is  constructed  on  a 
different  plan  fromthatinany  other  cirripede,  or,  indeed,  in  any 

*  I  may  be  permitted  to  premise,  that  though  I  procured  only  a  single 
specimen,  yet  perceiving  its  very  singular  nature,  I  took  such  care  and  length 
of  time  in  the  dissection,  and  repeated  every  observation  so  many  times  that 
1  think  reliance  may  be  placed  on  the  description  here  given.  Fortunately  I 
had  acquired,  from  dissecting  many  much  smaller  specimens  of  various  cirri- 
pedes,  all  the  advantage  which  full  experience  could  give  me,  when  I  commenced 
on  Proteolepas. 
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other,  as  far  as  I  know,  articulated  animal.  It  ia  narrower, 
in  both  a  longitudinal  and  transvei-se  plaue,  than  the  fintt 
segment  of  the  body,  and  is  distinctly  separated  from  it. 
The  lower  part  on  the  ventml  side,  is  protuberant  and 
rounded.  The  summit  is  square,  and  is  formed  by  the  crest 
of  the  labrum,  with  two  large  palpi  {d,  fig.  3),  having  nearly 
the  usual  form  amongst  the  Balaniua;,  and  pointing  towards 
each  other,  lint  difierently  from  in  any  other  Cimpede,  they 
are  united  for  their  whole  length  to  the  labrum,  and  by 
their  extremities  to  each  other.  These  parts  together  Uius 
form  an  arch  or  hood,  within  which  stand  the  other 
gnathites.  The  palpi  are  roughened  by  groups  of  very  mi- 
nute spines.  At  their  bases  they  can  be  obscurely  seen  to 
be  separated  from  the  rest  of  the  mouth  by  an  oblique 
joining  or  articulation.  The  back  of  the  mouth  is  formed 
entirely  of  the  labrum,  which  becomes  narrow  towards  its 
base  :  it  is,  from  top  to  bottom,  i^,ths  of  an  inch  in  height. 
Within  the  hood  formed  by  the  palpi  and  labrum,  a  pair  (c. 
fig,  3),  of  very  singular,  compounded,  mandibular  organs  pro- 
ject freely,  straight  up,  with  their  convex  outer  edges  placed 
parallel  and  close  together,  and  their  teeth  ;)ointiug  directly 
from  each  other,  so  that  they  stand  in  a  reversed,  position 
compared  with  the  jaws  of  all  other  cirripcdes,  and  are 
absolutely  incapable  of  prehension. 

This  compounded  organ  is  singularly  small  compared 
with  the  palpi  and  labrum ;  it  is  narrow,  being  about  j^ths 
of  an  inch  in  width,  but  is  produced  upwards,  so  that  a 
considerable  length  projects  freely,  and  the  rounded,  pro- 
perly external,  margin,  can  be  traced  down  for  a  length  of 
about  iMoths  of  an  inch.  In  a  lateral  view  of  the  mouth, 
the  extreme  tip  of  the  mandibiUar  organ  could  sometimes  be 
seen  just  projecting  out  of  the  hood.  The  mandibular  organ, 
when  separated  and  carefully  examined,  presents  the  ap- 
pearance, represented  from  a  camera  drawing,  in  (PI.  24, 
fig.  2) :  we  here  see  three  groups  of  teeth ;  of  these  the  lower 
Bet  (c)  consists  of  bluuter  teeth,  placed  more  transversely, 
and  easily  separated  from  the  othei-s,  and  altogether  clearly 
appears  hke  a  distinct  organ.  I  do  not  feel  nearly  so  sore 
regarding  the  other  two  sets;  my  first  impression  was  strongly 
that  they  were  distinct  organs,  closely  united  laterdly  to. 
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cether, — one  {a)  probably  representing  the  mandibles,  and 
formed  into  a  single  large  tooth ;  the  other  {b)  formed  of 
three  teeth,  and  probably  representing  the  outer  maxillae ; 
the  first-mentioned  set  of  teeth,  which  seemed  to  me  to  arise 
from  between  the  other  two  sets,  being  the  inner  maxillae. 
If  this  view  (and  it  must  be  remembered  how  excessively 
minute  the  parts  are)  be  not,  as  I  now  suspect,  correct,  we 
must  suppose  that  the  outer  maxillae  are  aborted,  and  we 
have  seen  some  tendency  towards  this  in  other  cirripedes ; 
the  compounded  organ  being  formed  only  of  the  mandibles 
(having  on  this  view  four  teeth)  and  the  inner  maxillae.  As 
far  as  the  mandibles  are  concerned,  their  existence,  I  may 
remark,  is  plainly  shown  by  the  presence  of  the  palpi, 
which  in  all  cases  belons  to  and  form  part  of  the  mandibles. 
The  ventral  surface  of  the  mouth,  immediately  beneath  the 
free  portion  of  the  compounded  mandibular  organ,  consists 
of  a  triangular  projection,  but  I  could  see  no  appearances  to 
make  me  suppose  that  this  part  represented  the  outer  maxillae. 
The  compound  organ — in  general  shape,  and  in  the  oblique 
manner  in  which  the  front  part  is  cut  off  and  terminates  in 
ligamentous  apodemes,  to  which  muscles  are  attached, — pre- 
sents an  unmistakable  likeness  to  a  mandible.  It  is  hollow 
within,  and  muscles  appear  to  extend  some  way  up,  perhaps 
to  the  transversely  toothed  portion,  which  represents,  as  I 
believe,  the  inner  maxillae :  these  two  groups  of  teeth,  any- 
how, seemed  to  have  some  power  of  sliding  over  each  other, 
and  altered  their  positions  during  the  course  of  dissection. 
On  each  side  of  the  mouth,  there  is  a  muscle  attached  by  its 
lower  end  to  the  basal  edge  of  the  labrum,  and  two  others, 
one  above  the  other,  attached  by  their  lower  ends  to  about 
the  middle  of  the  labrum;  these  muscles,  which  are  dis- 
tinctly striated  or  voluntary,  I  infer,  from  analogy,  run  up 
to  the  ligamentous  apodemes  of  the  compound  mandibles. 
There  appeared  to  be  other  more  delicate  muscles  attached 
to  the  basal  articulation  of  the  mouth  on  the  ventral  face, 
and  these,  I  presume,  would  run  to  the  supposed  inner 
maxillae. 

The  mouth  in  forming  a  prominence  separated  by  a  dis- 
tinct articulation  from  the  body,  and  in  the  union  of  the 
palpi  and  labrum  (though  here  carried  to  excess),  is  con- 
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slnictetl  so  far  on  the  cirripedial  type ;  but  how  are  we  to 
account  for  the  extraordinary  reversed  position  of  the  united 
mandibles  and  niaxillse,  with  their  backs  almost  touching 
each  other,  and  their  toothed  edges  twisted  round  so  as  to 
face  outwards  in  a  manner  unexampled,  I  believe,  in  any 
other  articulate  animal  ?  It  might,  perhaps,  be  at  first  sus- 
pected, that  the  compounded  mandible  had  not  really  beeu 
twisted  round,  but  that  the  teeth  had  been  abnormally  de- 
veloped on  the  outer  convex  margin :  tliis  view,  however, 
certainly  cannot  be  admitted,  for  the  properly  outer  convex 
margin  can  be  traced  running  far  down  the  mouth,  in  a 
manner  utterly  inexplicable,  if  this  were  really  the  inner 
side ;  and  equally  inexplicable  on  this  view  would  be  the 
position  of  the  ligamentous  apodemes.  Hence  I  cannot 
doubt  that  this  compounded  mandibular  organ  has  really  ro- 
tated on  its  axis;  and  if  the  course  of  development  could 
be  followed,  I  suspect  that  the  twisting  would  be  seen  to  be 
effected  as  follows :  we  know  in  all  cirripedes  that  the  outer 
and  inner  maxillae,  and  to  a  certain  extent  the  mandibles, 
instead  of  facing  each  other,  are  directed  towards  the  labruni ; 
they  therefore  have  aheady  been  twisted  round  a  (juarter  of 
a  circle,  as  may  be  seen  in  the  diagram  (PI.  ii,  6g.  4), 
copied  from  the  mouth  of  Ibla.  Now  let  us  drive  inwards 
the  front  of  the  mouth,  along  a  narrow  medial  line;  these 
organs  would  then  (fig.  5)  be  compelled  to  turn  round  a 
quarter  of  a  circle  more,  and  so  face  directly  outwards.  In 
this  process,  the  integument  between  the  lower  and  outer 
part  of  the  mandible  and  the  base  of  the  palpus,  which 
normally  are  in  close  contact,  would  have  to  be  greatly 
stretched.  By  a  movement  of  this  order,  the  mandibles 
would  come  to  stand  posteriorly  or  exteriorly  to  the  other 
gnathites;  and  as  far  as  I  could  make  out  (previously  to  lur 
having  any  theory)  the  large  single  toothed  portion  of  the 
compound  organ  which  most  resembles  a  mandible,  did 
really  stand  outside  the  other  toothed  portion. 

With  respect  to  the  action  of  this  singularly  coustructed 
mouth ;  if  its  ventral  and  obhque  surface  were  applied  to 
any  yielding  object,  as  the  adjoining  soft  prosoma  of  the 
Alepas,  the  compound  mandibles  would  be  worked  within  an 
absolutely  closed  chamber.     The  action  of  these  mandibles 
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would  be  to  make  a  transverse  slit,  and  subsequently  to  serve 
as  a  grapnel  to  keep  the  mouth  closely  adpressed  to  its  prey : 
the  other  teeth  might  act  in  keeping  the  wound  open. 
When  the  mouth  was  thus  closely  adpressed  over  a  wound, 
the  great  power  of  shortening  the  whole  body  which  the  ani- 
mal possesses  (the  oesophagus  being  closed),  would,  by  the 
subsequent  action  of  the  elasticity  of  the  outer  membrane, 
almost  certainly  create  suction,  and  thus  cause  the  nu- 
tritious  juices  of  the  Alepas  to  flow  into  the  body  of  the 
parasite.     Hence  I  have  called  the  mouth  suctorial. 

Body. — This,  as  already  stated,  consists  of  eleven  seg- 
ments, of  which  the  three  posterior  (abdominal)  smaller 
segments  can  hardly  be  distinguished,  without  dissection,  as 
separate  from  each  other.  The  body  is  mainly  occupied  by 
a  vast  ovarian  sack  {e,  e,  fig.  7),  filled  by  innumerable  ova  : 
and  the  three  posterior  segments  by  small  testes  and  their 
vesicular  seminales  {i) :  but  I  shall  return  to  the  internal 
anatomy.  The  outer  membrane,  lined  by  delicate  corium, 
is  thin,  transparent,  elastic,  and  covered  by  groups  of 
excessively  minute  blunt  little  points.  The  segments  can 
be  plainly  distinguished  by  their  outlines,  especially  on  the 
ventral  surface ;  but  they  are  rendered  unmistakably  dis- 
tinct by  the  attachment  of  the  muscles ;  they  can  also  be 
perceived  when  the  external  membrane  is  perfectly  cleaned, 
by  yellowish  lines.  The  muscular  system  is  highly  symme- 
trical and  simple :  along  all  eleven  segments,  there  is  a 
narrow,  medial,  ventral  and  dorsal  clear  space;  on  both 
sides  of  which  space  there  is  a  band  of  longitudinal  muscles, 
which,  though  encroaching  on  the  two  sides,  and  rather 
largely  on  the  dorso-lateral  sides,  may  be  called  the  ventral 
and  dorsal  muscles.  These  muscles  are  striae-less,  which  is 
the  case  with  the  homologous  posterior  thoracic  muscles  in 
some  other  cirripedes :  on  the  dorsal  surface  (lower  surface  in 
fig.  7)  they  are  more  spread  out,  and  consist,  on  each  side  of 
the  medial  line,  of  four  ribbons :  this  seems  to  be  the  case  on 
the  ventral  side,but  the  ribbons  are  here  much  more  confluent: 
in  the  seventh  and  eighth  segments,  the  ribbons  become 
broader;  but  in  the  ninth,  tenth,  and  eleventh,  or  three 
posterior  segments,  they  become  much  narrower,  and  some 
of  the  fasciae  disappear,  so  that  these  muscles  can  hardly 
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be  seen  from  the  outside.  Each  separate  ribbon  expaud 
n  little  at  its  two  ends,  which  are  attached  to  the  articuk 
tions  separating  the  successive  segments :  I  carefully  ol 
served  that  they  did  not  pass  over  at  either  end  to  tb 
adjoining  segments :  hence  their  action  must  be  either  simpl 
to  shorten  and  arch  each  segment  separately ;  or  when  actiD] 
together,  to  shorten  the  whole  body,  or  perhaps  the  ventre 
or  dorsal  surface  by  itself. 

In  the  first  segment,  and  in  the  three  posterior  segment! 
these  longitudinal  muscles  alone  occur;  but  on  the  sevei 
segments,  from  the  second  to  the  eighth  inclusive,  there  ar 
other  oblique  latere- ventral  muscles.  Tliese  muscles  U< 
within  the  longitudinal  muscles,  and  adhere  pretty  fimily  ti 
the  coat  {e,  e,  fig.  7)  of  the  great  ovarian  sack.  At  their  vcntrs 
extremities  they  are  attached,  near  the  anterior  mai^iii  o 
each  segment,  beneath  the  point  of  attachment  ofthelongi 
tudinal  fasciae,  and  thence  theynm  posteriorly  in  an  obliqut 
line  to  the  anterior  margin  of  the  next  succeeding  segment 
where  they  are  attached  :  so  that  these  muscles  run  obliquelj 
from  segment  to  segment.  The  first  of  these  oblique  nmscles 
lying  chiefly  within  the  second  segment  of  the  body,  is  thinnei 
and  longer  than  the  others  :  those  within  tlie  third  and  foiirtl 
segments  are  short :  those  within  the  fifth  and  succeeding 
segments  extend,  at  their  dorsal  (or  lower  in  fig.  7)  extremi- 
ties, as  far  as  the  outer  dorsal  longitudinal  fascise :  those 
within  the  seventh  segment  are  broad  and  short,  and  cross 
the  longitudinal  muscles  at  only  a  small  angle.  In  the 
eighth  segment,  there  is  an  oblique  lateral  muscle,  like 
that  in  the  seventh  segment,  running  from  the  ventral  sur- 
face towards  the  dorsal  surface;  but  there  is  in  addition  a 
second  oblique  lateral  muscle,  rising  from  the  dorsal  surface, 
and  running  towards  the  ventral  surface-  This  muscle  docs 
not  occur  in  the  other  segments,  but  in  the  fourth  segment, 
at  the  dorsal  end  of  the  oblique  latero- ventral  muscle,  there 
may  be  seen  a  small  branch  offibres,  at  right  angles,  which 
seems  to  represent  a  muscle  homologous  with  that  just  men- 
tioned in  the  eighth  segment :  obscure  traces,  moreover,  of 
similar  fibres,  can  be  detected  in  some  of  the  other  seg- 
ments :  had  these  oblique  latero-dorsal  nmscles  been  as  fully 
developed  in  the  seven  anterior  segments  of  the  body,  as  oa 


PB0TE0LBPA8  BIVINCTA.  595 

the  eighth  segment,  the  whole  muscular  system  would  have 
been  perfectly  symmetrical.  The  oblique  latero-ventral 
muscle  in  the  sixth  segment  is  distinctly  striated  trans- 
versely ;  but  this  is  not  the  case  with  most  of  the  other  mus- 
cles, if  with  any  of  them ;  I  cannot  account  for  this  difference. 
The  muscles  of  the  gnathites  are  the  only  other  voluntary 
muscles  in  the  animal's  body. 

Homoloffies  of  Ihe  Body. — It  will  hereafter  be,  I  think, 
clearly  shown,  that  when  the  shell  and  integuments  of  the 
pupa  of  Proteolepas  are  shed,  no  carapace  or  general  covering 
for  the  body  is  formed ;  the  three  anterior  segments  of  the 
head,  the  backward  prolongation  of  which  (as  has  been  else- 
where explained)  certainly  forms  the  carapace  of  ordinary 
cirripedes,  being  here  almost  absolutely  aborted.  In  every 
cirripede  the  mouth  is  formed  of  three  pairs  of  gnathites, 
which,  no  one  will  doubt,  rise  from  the  fourth,  fifth,  and 
sixth  segments  of  the  head :  here  in  Proteolepas,  the  mouth, 
even  on  the  view  of  the  mandibular  organ  on  each  side  being 
compounded  of  only  two  gnathites,  sufficiently  resembles  the 
ordinary  cirripedial  type  to  make  it  very  probable,  that  if 
examined  in  the  earliest  stage  of  its  development,  three  pairs 
of  gnathites  would  be  discovered.  In  accordance  with  this 
conclusion,  the  segment  succeeding  the  mouth  (t.  e.^  the  first 
segment  of  the  body  in  fig.  7)  homologically  is  the  seventh, 
or  last  cephalic  segment.  The  succeeding  seven  segments, 
of  course,  are  the  seven  thoracic  segments,  and  the  three 
posterior  segments  are  abdominal ;  the  latter  are  not  deve- 
loped in  ordinary  cirripedes  when  mature,  but  are  present 
during  their  pupal  condition.  Now  this  conclusion,  which 
is,  in  fact,  deduced  from  what  we  know  of  the  front  part  of 
the  head  in  other  cirripedes,  both  larval  and  mature,  appears 
to  me  most  satisfactorily  confirmed  by  the  differences  in  the 
muscular  system  of  the  segments  in  Proteolepas.  In  no 
other  way,  I  believe,  can  it  be  explained,  why  the  last  cephalic 
segment  and  the  three  abdominal  segments  should  differ 
from  the  seven  thoracic  segments,  in  the  entire  absence  of 
the  oblique  lateral  muscles.  The  abdominal  segments, 
moreover,  differ  a  little  in  shape,  in  the  indistinctness  of  their 
articulations,  in  the  thinness  ofthe  longitudinal  muscles,  and 
even  in  their  contents.      With  respect  to  the  two  threads 
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inclosing  the  cement-ducts,  which  spring  from  the  second 
segment  of  the  body(or  first  of  the  thorax),  and  wliichtermi- 
Tiate  within  the  prehensile  antenna;  of  the  pupa,  we  shall 
hereafter  see  that  their  apparently  most  anomalous  position, 
and  even  the  flattened  shape  of  the  doi-sal  surface  of  the 
two  anterior  segments  of  the  hody,  all  accord  pcrfectlj?  with 
the  homologies  just  given. 

Alimentary  Canal. — The  cesophagus  is  thin,  and  for  a 
cirripedo  short,  for  it  extends  only  lialf-way  down  tlie  first 
segment  {i.  e.  last  cephalic)  of  the  body;  the  lower  end, 
which  is  slightly  dilated,  nearly  touches  the  anterior  end  of 
the  great  ovarian  sack.  At  its  upper  end,  it  ia  surrounded 
by  delicate,  striae-less  constrictor  muscles;  and  there  are 
others  radiating  outwards,  evidently  serving  to  Qi>en  it : 
the  lovrer  part  of  the  cesophagus,  differently  from  other 
cirripedes,  is  destitute  of  muscles,  and  is  only  coated  by  a 
thin  layer  of  coriuui,  which  would  serve  to  produce  a  new 
(esophagus  at  each  exuviation.  Strange  as  the  fact  may  be, 
I  am  prepared  to  assert  that  there  is  no  stomach,  rectum, 
or  anus.  As  1  was  able  to  trace  so  distinctly  the  ossuphngus, 
and  likewise  the  generally  far  smaller  oriHce  and  ducts  of 
the  male  generative  organs,  I  consider  it  quite  impossible 
that  I  could  have  missed  the  stomaeli.  The  rectum  and 
anus  arc  absent  in  Alcippe  -.  and  the  absence  of  a  stomach 
is  here  in  some  degree  the  less  surprising,  as  the  structure 
of  the  mouth  shows  that  Proteolepas  must  live  on  the  already 
elaborated  fluids  of  the  Alepas,  to  which,  being  a  cirripede, 
it  is  allied.  It  is  of  some  importance  to  observe,  that  the 
cesophagus  is  fitted  with  muscles  simply  for  shutting  and 
opening  it,  the  wave-like  swallowing  action  of  wliich  other 
cirripedes  are  capable,  being,  apparently,  here  impossible  ; 
but  the  contraction  of  the  body  and  its  subsequent  ex- 
pansion, the  oesophagus  being  opened,  would  allow  the  blood 
of  its  prey  to  flow  inwards. 

The  nervous  system  must  be  much  atrophied,  for  I  could 
not  detect  it,  and  the  small  size  of  the  animal  is  not  sufficient 
to  account  for  this  -.  I  wish  I  could  have  seen  this  system, 
for  then  I  should  almost  certainly  have  beheld  an  articulate 
animal  without  a  trace  of  a  supra-tESophageai  ganglion. 
There  is  no  eye,  but  such  could  hardly  be  expected,  aa  the 
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anterior  cephalic  segments  are  aborted.  There  are  no 
branchiae.  I  may  state  that  within  the  abdomen,  along 
the  dorsal  surface,  there  was  either  a  lacuna  or  a  delicate 
vessel,  apparently  of  a  circulatory  nature,  of  considerable 
diameter,  which,  near  the  extreme  posterior  end  of  the  body, 
gave  out  branches. 

Female  Reproductive  Organs, — The  eight  anterior  seg- 
ments of  the  body,  with  the  exception  of  a  small  space  at  the 
two  ends,  are  occupied  by  an  immense  (^,  e),  opaque,  ovarian 
sack.  The  tissue  forming  it  is  delicate,  and  presents  a 
peculiar  cellular  aspect:  it  is  slightly  attached  to  the 
corium  on  the  ventral  surface  of  the  body,  and  to  the  oblique 
latero-ventral  muscles.  Internally,  at  the  anterior  end,  it 
is  thickly  coated  by  cellular  matter,  the  cells  varying  from 
K^ths  to  less  than  ^Qosth  of  an  inch  in  diameter,  becoming 
in  parts  confluent,  and  the  whole  forming  a  dark  orange- 
coloured  mass.  In  the  more  central  parts  of  the  sack  tnis 
cellular  matter  became  aggregated  into  little  pellets,  which, 
in  proceeding  towards  the  posterior  end  of  the  sack,  gra- 
dually increased  in  size,  from  about  t^^ths  of  an  inch  in 
diameter,  and  at  l&st  appeared  as  almost  mature  and  per- 
fect ova  of  a  broadly  oval  figure.  Their  size,  as  we  see,  is 
small,  and  their  number  almost  infinite.  I  carefully  ex- 
amined all  round  this  ovarian  sack,  and  could  detect.no 
oviducts ;  nor  from  analogy  could  they  be  expected :  I  have 
no  doubt  that  the  ova  burst  forth  by  the  rupture,  pro- 
bably, of  the  posterior  end  of  the  sack  and  of  the  overlying 
corium  ;  and  that  they  accumulate  beneath  the  external  mem- 
brane of  the  body,  until  this  is  moulted,  the  rupture  beneath 
being  in  the  meantime  healed,  when  they  are  freed,  or 
perhaps  temporarily  protected  in  the  old  moulted  envelope 
of  the  body. 

On  each  side,  within  the  first  two  segments  of  the  body, 
and  projecting  a  little  before  the  great  ovarian  sack  {e),  two 
gut-formed  organs  (/)  may  be  seen,  even  from  the  outside, 
owing  to  their  opacity  and  dark  colour.  They  lie  near  the 
external  surface;  the  first  pair  of  latero-ventral  oblique  muscles 
passing  between  them  and  the  ovarian,  sack.  They  are 
formed  of  a  branching,  grape-like  mass  of  opaque,  orange- 
coloured  cells.     They  are  intimately  united,  at  their  pos- 
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terior  extremities,  to  the  ovarian  sack,  and  I  believe  open 
into  it ;  but  I  cannot  say  that  I  demonstrated  this.  From 
their  absolute  identity  in  structure,  and  similarity  in  posi- 
tion, namely,  on  each  side  of  the  lower  end  of  the  oeso- 
phagus, no  doulit  is  left  on  my  mind  that  these  bodies 
answer  to  the  true  ovaria,  which  are  situated  within  the 
body  of  other  cirripedes  ;  and  that  the  ovarian  sack  answers 
to  the  inosculating  and  branching  ovarian  tubes  and  caeca, 
which  fill  the  peduncle,  or  cover  the  Inisis  in  other  cirripedes, 
but  here,  from  the  absence  of  tliese  jiarts.  necessarily  occu- 
pying the  body. 

Male  Organs. — The  whole  surface  of  the  ovarian  sack,  the 
space  before  it,  even  to  within  the  lower  parts  of  the  mouth, 
the  posterior  half  of  the  last  thoracic  segment,  and  espe- 
cially the  whole  three  abdominal  segments,  are  completely 
netted  by  branching  delicate  vessels  or  ducts  tcnninating 
in  spherical  glands  about  s^th  of  an  inch  in  diameter. 
These  httle  glands  include  a  brownish  pulpy  centre,  and 
sufficiently  resemble  the  testes  of  other  cirripedes  iu 
appearance,  position,  and  connecting  ducts,  to  make  me 
believe  that  such  is  their  nature.  I  may  remark  that 
in  the  more  central  parts  of  the  abdomen  the  glands  and 
ducts  seemed  to  be  iu  process  of  formation  by  the  con- 
fluence of  cellular  matter,  and  in  some  other  cirripedes 
I  have  suspected  that  the  testes  are  periodically  renewed, 
or  at  least  redeveloped  from  an  undistinguishable  condition. 
Within  the  posterior  half  of  the  abdomen,  some  of  the  ducts 
become  thicker  and  unite,  others  joining  in  laterally,  so  as 
together  to  make  a  dark  chord.  ^\hs  of  an  inch  in  diameter. 
Until  dissecting  this  chord,  I  thought  it  was  a  single  vesicula 
seminalis,  but  it  separated  into  several  rather  thick  ducts 
or  vesicula;.  1  was  not  able  to  remove  from  within  them 
the  contained  matter,  but  it  appeared  very  finely  and  longi- 
tudinally flocculent,  like  spermatozoa  not  quite  matured.  In 
accordance  with  the  immature  state  of  tlie  contents  of  the 
ovarian  sack,  in  all  probabdity  tliese  ducts  would  hereafter 
have  become  greatly  enlarged,  and  have  formed  a  cora[K)und 
vesicula  seminalis  of  considerable  size.  The  dark  chord, 
formed  by  their  union,  contracts  as  it  enters  the  rudi* 
uicutary  penis,  and  terminates  iu  a  very  minute  oritice  on 
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its  apex.  The  penis  consists  of  a  papilla,  only  ^ths  of  an 
inch  in  length,  situated  on  the  extreme  point  of  the 
abdomen,  but  rather  towards  the  ventral  surface. 

Metamorphom. — In  accordance  with  the  general  law  of 
the  correlation  of  parts,  it  may  be  inferred,  from  the  descrip- 
tion and  measurements  of  the  pupal  antennae  immediately  to 
be  given,  that  this  abnormal  creature  was  developed  within 
a  pupa  of  the  same  general  structure,  and  of  about  the  size, 
as  the  pupsB  whence  Scalpellum,  Alcippe,  and  many  other 
cirripedes  are  developed.  As  the  ova  are  of  remarkably 
small  size,  indeed  I  have  seen  no  others  quite  so  small,  it  is 
certain  that  the  larvae,  as  in  the  case  with  all  other  cirri- 
pedes, excepting  Cryptophialus,  must  undergo  several  meta- 
morphoses, and  increase  much  in  size,  before  attaining  their 
pupal  condition. 

Attachment — The  animal  is  attached,  as  already  stated, 
to  the  sack  of  the  Alepas  by  two  threads,  rising  close  toge- 
ther from  the  medio-dorsal  line,  near  the  posterior  end  of 
the  second  segment  of  the  body.  These  threads  are  attached 
likewise  close  together  at  their  further  ends,  by  the  an- 
tennae, into  which  they  enter.  They  are  flattened  and  strong, 
yet  quite  flexible,  with  a  somewhat  sinuous  surface:  they 
were,  in  this  specimen,  i^ths  of  an  inch  in  length,  and  a 
little  above  i^ths  in  diameter :  where  joined  to  the  thoracic 
segment  they  were  a  little  contracted.  Their  structure  in 
this  specimen  could  be  made  out  (PL  24,  fig.  1)  with  perfect 
distinctness.  Their  transparent  outer  tunic  \e,  fig.  1)  is 
9^th  of  an  inch  in  thickness,  and  is  continuous  with  that  {d) 
enveloping  the  whole  body,  but  is  abruptly  and  considerably 
thicker  than  this  membrane;  and  hence  a  very  slight  collar 
is  formed  outside,  round  the  line  of  junction  of  each  thread 
with  the  body.  The  delicate  corium  [c)  lining  the  external 
membrane  of  the  body  runs,  at  least  someway,  down  these 
threads.  It  was  likewise  indisputably  evident  that  the  mem- 
brane (d),  for  I  separated  it  by  dissection,  forming  the  great 
ovarian  sack,  together  with  the  cellular  contents  of  this  sack 
(a),  entered  and  extended  down  both  threads.  It  should,  also, 
be  particularly  observed,  that  the  coarsely  cellular  matter 
witliin  the  ovarian  sack,  immediately  that  it  entered  the  tube 
formed  by  the  membrane  of  the  ovarian  sack,  suddenly  changed 
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its  appearance  into  ii  liomogeneons,  stiff,  pulpy  matter,  which 
retained  tlie  same  appearance  all  down  tne  liireads  to  within 
the  antenna;.  This  finer  matter  readily  separated  from  the 
coarser  cellular  matter  within  the  sack,  hut  was  not  divided 
from  it  hy  any  septum  or  membrane.  Someway  within 
the  threads,  the  corium,  the  membrane  of  the  ovarian  sack, 
and  the  contents  appear  (c),  as  seen  from  the  outside,  to 
become,  and  perhaps  really  are,  blended  together.  These 
threads  could  not  have  been  originally  formed  of  their  present 
length,  and  must  therefore  have  been  added  to  during  the 
growth  of  the  animal ;  but  from  their  entering  the  not- 
moulted  antcnnte,  and  from  the  animal  being  permaaently 
attached  by  them,  they  cannot  have  grown,  by  means  of 
the  moulting  of  their  integuments ;  lienee  I  conclude  that 
at  each  period  of  growth  and  exuviation  they  have  been 
added  to  only  at  their  upper  ends,  where  there  is  a  sort  of 
collar,  or  line  of  growth;  and  where,  I  may  remark,  the 
huing  corium  ia  alone  well  developed.  We  shall  presently 
see  the  bearing  of  these  remarks. 

These  threads  contract  to  about  half  their  former  diameter 
as  they  enter  the  old  prehensile  antenna;  of  the  pupa,  within 
which  they  arc  firmly  altuched.  Each  thread,  with  its  three 
timics  apparently  blended  together,  can  be  traced  to  the 
extremity  of  the  disc-segment  (y),  where  the  included  matter 
seems  to  have  burst  forth.  The  whole  disc  and  the  terminal 
segment  of  both  antenna;  are  enveloped,  close  together,  in 
cement,  formed  into  two  almost  separate  little  capsules,  by 
which  they  adhere  very  firmly  to  the  integuments  of  the 
Alepas.  The  cement  refjuired  to  be  removed  before  the 
antenna;  could  be  plainly  seen.  The  cement  presented  all 
the  usual  characters,  namely,  its  homogeneous  laminated 
structure  and  its  yellowisli  colour.  The  cement  in  the 
case  of  the  rualo  Ibla,  which  is  parasitic  within  the  sack  of 
the  female  Ibla,  affects  the  corium  and  Bbrous  matter 
beneath  the  chitine-tunic,  and  causes  tliem  to  adhere  to- 
gether, and  thus  prevents  the  male  from  being  cast  off 
each  time  that  the  inner  tunic  of  the  sack  of  the  female 
is  moulted;  exactly  so  has  the  cement  of  the  Froteolepas 
affected  the  integuments  of  the  Ak'|ifts.  The  only  differcDOe 
between  ordinary  cement-ducts  and  ihe  two  threads  here 
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described  is,  that  the  ducts,  in  both  cases  formed  by  the 
prolongation  of  the  coat  of  an  ovarian  receptacle,  are  here 
protected  by  a  thick  outer  membrane,  lined,  at  least  in  the 
upper  part,  by  corium ;  whereas,  in  the  Lepadidae  the  two 
ducts  are  included  within  the  peduncle,  and  are  therefore 
protected  by  one  common  membrane,  lined  of  course  by 
coriumi ;  and  this  membrane,  we  shall  presently  see,  is 
homologous  with  that  separately  investing  the  two  threads. 

The  antennae  differ  remarkably  little,  considering  the 
anomalous  character  of  the  mature  animal,  from  the  same 
organ  in  other  genera ;  they  come  nearest,  perhaps,  to  the 
antennae  of  Ibla.  The  length  of  the  disc  (y,  fig.  1)  and 
great  succeeding  segment  (/)  together  is  g^ths  of  an  inch. 
The  lower  segment  has  its  basal  articulation  only  sUghtly 
oblique,  showing  that,  as  in  Alcippe  and  Ibla,  it  was 
probably  articulated  near  the  anterior  end  of  the  pupal 
shell :  it  is  of  nearly  the  same  width  throughout.*  The 
disc  {ff)  is  remarkable  from  its  great  proportional  length ; 
it  is  hoof-shaped,  with  the  outer  side  rather  protuberant, 
and  the  end  pointed.  The  ultimate  segment  (h)  is  of 
moderate  size :  as  in  Ibla,  it  has  a  shoulder  or  notch  on 
its  inner  side  near  its  end,  bearing  two  long  spines ;  and 
probably  there  were  originally  three  or  four  spines  on  the 
square  broad  upper  end,  but  these  have  been  broken.  This 
segment  is  articulated  unusually  near  to  the  end  of  the  disc. 

The  foregoing  remarks  on  the  two  threads  by  which 
Proteolepas  is  attached,  are,  independently  of  their  relation 
to  this  individual  animal,  of  considerable  interest.  In 
my  volume  on  the  Lepadidae,  I  have  stated,  after  repeated 
and  rigorous  examinations  (for  I  was  well  aware  how 
singular  the  facts  were),  that  in  Conchoderma  auriia  and 
in  some  other  genera,  the  cement-ducts,  which  entered 
the  pupal  antennae,  could  be  traced  till  they  joined  a 
gland,  the  coat  of  which  gland  was  absolutely  continuous 
with  the  coats  of  the  adjoining  and  continuous  ovarian 
tubes,  of  which  it  was  only  a  modified  portion ;  and  what 


*  As  I  have  ^ven  the  measurements  of  the antenniB  in  so  muqwm^'^  T  «iU 
give  these :  second  (y;  fig.  1)  segment,  gjlgths  of  an  inch  in  lei^;lff 
width.    Disc,  siSoths  lu  Icn^h,  and  aJ^iths  in  width.    Ultimate  Mgi 
in  length,  and  isitnths  (?)  m  breadth. 
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was  still  more  remarkable,  that  the  matter  within  the  gland 
was  continuous  with,  and  differed  only  from,  the  cellular 
matter  within  the  ovarian  tubes  and  cseca  (from  which 
ova  were  in  the  act  of  formation),  by  beinj?  more  homo- 
geueous  and  more  coherent.  Furthermore,  I  liave  shown, 
that  in  Ibla  an  ovarian  tube,  becomes  by  a  very  small 
change,  namely,  by  a  double  flexure  and  slight  thickening 
of  its  coat,  converted  into  a  gland,  and  thus  acquires  the  power 
of  affecting  the  cellular  ovarian  matter  and  changing  it 
into  cement.  Now,  in  Proteolepas,  the  great  ovarian  sack 
replaces  the  ovarian  tubes  and  caeca ;  and  we  here  see  the 
very  same  relations  even  still  more  plainly ;  for  the  coat  of 
the  ovarian  sack  is  indisputably  continuous  with  that  in* 
vesting  or  forming  the  two  cement-ducts  within  the  t«'o 
threads  ;  and  immediately  that  the  coarse  cellular  matter, 
which  within  the  ovarian  sack  is  being  converted  into  ova, 
enters  the  upper  contracted  end  of  the  cement-duct,  by 
some  power,  wc  must  suppose,  inherent  in  its  coat,  it  is  con- 
verted into  cement,  which  debouches  with  all  its  usual 
properties  through  the  pupal  antennae.  I  may  venture  to 
reaffirm  that  notliing  could  be  plainer  than  this  structure, 
or  be  in  more  striking  conformity  with  ray  previous  observa- 
tions, given  in  the  introduction  to  the  Lepadida;. 


I  can  hardly  express  the  perplexity  which  I  felt  when  I 
first  examined  Proteolepas,  and  when  I  naturally  mistook 
the  mouth  for  the  entire  head,  for  I  saw,  as  I  thought,  the 
antenuED  in  direct  connection  with  the  second  segment  of 
the  body,  posteriorly  to  the  month!  It  was  quite  as  mon- 
strous and  incredible  an  inversion  of  the  laws  of  nature,  as 
those  fabulous  half-human  monsters,  with  an  eye  seated  in 
the  middle  of  their  stomachs.  After  a  time,  1  perceived 
that  the  following  considerations  removed  all  difficulty,  and 
brought  Proteolepas  into  the  type  of  other  cirri|)edes. 

Firstly  :  in  ordinary  cirripedes,  the  two  cement-ducts  can 
be  traced  up  from  the  cemented  antemise  to  the  glands, 
formed  by  a  part  of  the  ovarian  branching  cseca ;  and  the 
latter  can  be  traced  to  where  they  enter,  as  two  simple 
tubes,  the  body  of  the  anirnal,  at  a  medio-dorsal  point,  a 
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little  anteriorly  to  the  prosoma,  or  second  thoracic  segment.* 
From  what  is  actually  seen  in  the  complemental  male  of 
Scalpellum  Peronii,  and  from  what  may  be  inferred  from  the 
structure  of  these  parts  in  the  pupae  of  all  cirripedes,  there 
can  be  no  doubt  that  if  the  ovarian  caeca  were  in  any  case 
not  developed,  the  cement-ducts  would  enter  the  body  at  the 
spot  where  the  two  simple  ovarian  tubes,  which  serve  to  unite 
the  ovarian  caeca  with  the  true  ovaria,  do  enter.  Now  if  we 
look  at  the  drawing  (PI.  25,  fig.  7)  of  Proteolepas,  we  shall 
see  that  the  cement-ducts  enter  the  body  at  a  medio-dorsal 
point,  a  little  anteriorly  to  the  second  thoracic  segment,  and 
therefore  in  the  normal  position. 

Secondly:  the  external  membrane  of  the  two  threads, 
investing  the  two  cement-ducts,  it  should  be  remembered^  is 
not  moulted,  and  is  added  to  during  growth  (being  lined 
internally  by  corium),  only  round  the  upper,  collar-like  edge. 

Thirdly:  the  external  covering  or  carapace  of  every  young 
cirripede,  at  the  period  of  its  metamorphosis,  enters,  at  its 
lower  end,  the  cemented  antennae,  in  the  form  of  two  short 
tubular  prolongations,  by  which  alone,  at  first,  the  cirripede 
adheres  to  the  surface  of  attachment;  within  these  pro- 
longations the  cement-ducts  are  included.  I  have,  moreover, 
seen  instances,  as  in  Conchoderma  aurita  and  in  the  male  of 
Ibla  and  Alcippe,  in  which  these  tubular  prolongations,  lined 
internally  by  corium,  were  increased  a  Uttle  in  length,  so  as 
to  form  a  trouser-Uke  termination  to  the  peduncle.  That 
the  forked  extremity  should  be  a  little  more  developed,  and 
so  be  converted  into  a  pair  of  short  tubular  threads,  cannot 
be  considered  as  very  improbable. 

*  This  may  be  partially  seen  in  the  section,  fig.  1,  of  Balanos,  on  the 
same  plate  (25)  with  the  figure  of  Proteolepas ;  here  (bearing  in  mind  that 
Balanus  is  a  much  modified  form)  {z)  shows  the  pupal  antennae,  within  which, 
whilst  young,  the  cement-ducts  are  included,  ana  are  directly  oontinnoos  with 
the  layer  of  oranching  ovarian  c»ca  (^),  which  are  prolongea  np  to  the  oraria 
as  a  pair  of  simple  tuoes  (only  one  being  here  represented),  entering  the  bod? 
above  the  upper  margin  of  the  prosoma  (c).  The  prosoma  of  Balanus,  i  mar  adc^ 
answers  to  tne  segment  '/  in  fig.  7  of  Proteolepas ;  (js)  the  month  in  BaTanos. 
of  course  corresponding  with  (m)  the  mouth  of  Proteolepas;  the  segment  *  e  and 
*  /  of  the  latter,  are  in  Balanus  aborted  or  confluent,  at  least  on  the  ventral  surface; 
and,  lastly,  the  whole  great  shell  of  BaUnus,  the  sack  with  its  muscles  and  the 
branchiffi,  and  the  opercular  valves  with  their  muscles,  are  all  rcpraflen^  in 
Proteolepas  merely  by  the  outer  membrane  of  the  two  threads  (^)»  iri' 
the  pupal  antenns ! 


604  ORDER  APonA. 

Fourthly :  In  the  male  Ibla  the  capitulum  is  so  much 
atrophied  thnt  it  does  not  inclose  the  thorax  or  lunuth,  but 
still  an  elongated  support  or  peduncle  is  left.  But  it 
would  be  no  very  violent  assumption  to  imagine  the 
peduncle,  which  docs  not  essentially  differ  from  the  capi- 
tulum, to  become  likewise  rndimental, — to  grow  smaller  and 
smaller,  and  shorter  aiid  shortei',  till  the  merest  remnant  was 
left  at  the  spot  where  it  entered  the  cemented  aiiteniisc. 
And  in  the  last  paragraph  it  has  been  shown  that  it  would 
be  no  violent  assumption  to  imagine  this  lower  end  of  the 
peduncle,  where  it  enters  the  antennae,  developed  into 
two  short  thread-like  prolongations.  j 

Lastly:  it  is  certain,  from  the  existence  of  the  pre- I 
hensile  antennie,  that  Proteolepas  was  developed  within  al 
pupa,  probably  differing  in  no  very  essential  respect  from 
the  pupae  of  other  cirripedes.  Therefore,  in  accordance 
with  all  analogy,  we  may  believe  that  the  jjosition*  of 
the  young  Proteolepas  (probably  much  coiled  up,  with  a 
deep  fold  close  under  the  mouth)  within  the  pupa,  the  general 
form  and  structure  of  the  latter,  and  the  course  of  the 


*  Aov  one  whu  ^aa  not  s]>cciii!l;  attended  to  the  metamorpliases  of  ordiiuuT  V 
cirripcdeR.  wlio  looks  at  the  imnginnrv  figure  of  the  ;ouDg  Frotoolepu,  wittj 
Tecl  much  turpriae  nl  tlie  relaltvc  poaitious  of  llie  parU ;  for  the  moutii  m 
tbn  Grst  uuil  ctcu  aeaood  scgmculs  or  tlic  bod;  slmid  poaleiiorly  ()'.  e.  nbors  a 
the  figure)  to  the  socceedinf;  segments  of  the  body,  in  rektion  to  the  carapoee  ol 
the  pupa;  bnt  this  is  onl<r  iu  accordance  iritb  liie  reiuarkiiUe  ohvific  iu 
tiuQ  (as  explained  in  the  mlroducliou,  p.  123,  pi.  30,  fig.  2),  amoun ling  >]..._ 
to  inrersion,  which  the  wjiole  IJiomx  of  evcrj  joung  cirri pcd c  undergnea  withL, 
the  pupa,  whilst  the  anterior  cephalic  portions  and  ^nernl  eovenns'  are  (l»f 
veloped  cnnfortnably  with  the  pupal  carapnce,  whenee  it  arises  that  the  ifiiiiMfJ 
surface  of  that  part  of  the  thorax  iiiiincdiatelj'  succeeding  the  moutU  becooHcl 
attached  to  the  central  intenial  surface  of  the  campaoe.     1  beliere  Ihtt   ihMm 

Iieculiar  flattened  dorsal  ontlinc  of  (he  6nt  two  segments  of  the  hodjofPratw  I 
cpas  is  due  to  these  parts  having  bpeu  formed   In  contact  (as  reprentnterf  n 
pU  SG,  flg.  6j  with  the  straight  centriil  surface  of  the  carapace  of  the  pupa.  Tl 
place  the  young  Froteolcpna,  and  at  the  same  time  the  carapacr  of  the  puin,^ 
with  all  the  parts  in  proper  homologicol  sequence,  it  would  he  necessarj  to4 
seiie  the  posterior  end  of  the  abdomen  (a),  and  pull  till  the  dorsal  aurfooes  oT  I 
the  first  and  second  scgmeots  of  the  bod;,  soparulcd  from  the  ventral  intemd  I 
surfaccof  the  carapace,  and  stood  posteriori;  (i.«.  above  inligtireHa  tbemoutli,  J 
which  latter  would  thus  also  have  to  rotate  a  quarter  of  a  circle,  so  that  thai 
orifice  woidd  come  to  be  directed  outwards.    TIicd  every  part  would  stand,  'I 
in  aceordHnce  with  tjin  archRtvpe  crustacean  structure,  in  due  order;  but  HieM 
throe  confluent  anterior  cepha}io  segments,  formins  the  front  part  and  carapaes^ 
of  the  pupa,  would,  as  in  the  case  oiaU  cirripedes,  he  of  disproportionately  Urg« 
-■—  ■-!  relation  to  the  rest  of  the  body.  ' 
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cement-ducts,  did  not  essentially  differ  from  the  imaginary 
figure  given,  PI.  25,  fig.  6.  Now,  at  the  period  of  the 
metamorphosis,  let  us  imagine  that  no  general  covering  or 
carapace  was  formed,  except  a  small  portion  on  the  ventral 
surface,  round  the  cemented  antenna;.  Let  us  further 
suppose  this  remnant  to  be  specially  developed  (as  in  the 
case  of  some  cirripedes)  into  a  short  trouser-like  pro- 
longation, entering  the  antennae ;  and  subsequently,  in  ac- 
cordance with  the  almost  imiversal  laws  of  growth  in  cirri- 
pedes, that  this  portion  was  never  moulted,  but  continued 
to  be  added  to,  during  growth,  only  at  its  upper  end.  By 
this  means  we  should  produce  every  leading  peculiarity 
of  the  Proteolepas  bivincfa.  As  this  parasite  lives  within 
the  sack  of  another  cirripede,  and  is  protected  by  the  capi- 
tulum  of  the  latter,  we  can  understand,  in  accordance  with 
the  usual  admirable  economy  of  nature,  the  absence  of  any 
general  covering  for  its  body.  We  can  now,  also,  under- 
stand the  structure  and  manner  of  growth  of  the  two  threads 
by  which  it  is  bound  to  its  prey ;  and  the  connection,  at  first 
so  strange  and  perplexing,  between  the  old  pupal  antennae 
and  the  second  segment  of  the  thorax.  I  am  convinced  that 
no  other  explanation  than  that  here  given,  will  accord  with' 
the  relations  of  the  several  parts  and  organs  of  Proteolepas. 
Consequently,  I  fully  believe  that  we  here  see  an  articulate 
animal  in  which  the  whole  of  the  three  anterior  segments 
of  the  head  have  been,  during  the  act  of  metamorphosis, 
absolutely  aborted,  with  the  exception  of  a  mere  rudiment 
on  the  ventral  surface,  near  the  anterior  end,  round  the  old 
antennae,  and  which  rudiment  has  been  specially  developed 
as  a  covering  for  the  two  cement-ducts.  As  the  pupal 
antennae  are,  homologically,  the  second  pair  of  antennae,  we 
may  further  infer  that  this  modified  remnant  of  the  cara- 
pace, investing  the  two  threads,  belongs  to  the  third  cephalic 
segment. 
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Ordinum,  Familiarum,  et  Generum  Cirripediorum  et  receniium  ei 

fossilium. 


Classis  CRUSTACEA.     Sab-classis  Cibbipedia. 

Crustacea  ex  anteriore  capitis  parte  defixa,  ccemento  in  hone  uaam 
ex  ovariorum  portione  ad  id  specialiter  modificata  emiaao.  ArcheCypiis 
h  segmentis  17  compositus,  quorum  3  priora  magna,  in  carapaoem 
saepissim^  conformata,  quae  non  omnino  exuitur  et  yarioa  motiia 
efficit :  antennae  nullae  :  oculi  rudimentarii :  os  prominens,  formatam  k 
labro,  palpis,  mandibulis,  et  duobus  maxiliarum  paribus,  quae  omnia 
partim  confluunt :  thorax  ad  superficiem  intemam  atemalem  carapaciB 
afBxus,  plernmque  cum  membrorum  captantium  biramorum,  mnltiarti- 
culorum  paribus  6 :  abdomen  plerumque  nidimentarium :  branchiae, 
si  quae  ad  sunt,  ad  inferiora  carapacis  latera  affixes :  plerumque  bisexu- 
alia ;  in  unisexualibus,  mares  foeminis  parasitice  inserti :  penis  nnicua, 
plerumque  probosciformis,  ad  posteriorem  abdominis  extremitatem 
situs  2  oviductus  nulli :  metamorphoses  mnltiphces. 

Ordo  I.    THORACICA.     (Darwin,  « Balanidae,*  p.  30.) 

Cirripedia  quibus  pro  carapace  est  aut  capitulum  pedunculatnm,  ant 
testa  operculata  cum  basi.  Corpus  k  6  thoracicis  segmentis,  fer^  cum  6 
cirrorum  paribus,  constat.  Abdomen  rudimentarium,  sed  saepe  cam 
appendiculis  caudalibus.  Oris  labrum  motus  proprios  non  efficit. 
Larva  prim6  monocula  cum  3  crurum  paribus,  po8trem6  binocula  cum 
6  crurum  thoracicorum  paribus. 

Familia  1.  Balanid^.     (Darwin,  'Balanidae,'  p.  33.) 

Cirripedia  sine  pedunculo:  scuta  et  terga  musculis  depresaoribua 
instructa :  reliquae  testae  yalvae  inter  se  immobiliter  conjunctae. 

Sub-familia  1.  BALANiNiE.     (Darwin,  'Balanidae,'  p.  175.) 

Rostrum  cum  radiis,  sed  sine  alis ;  valvae  testae  laterales  omnea,  ex 
uno  latere  alis,  ex  altero  radiis  instructae :  parietes  fere  aut  porosi  ant  ad 
interiorem  superficiem  longitudinaliter  costati. 

[Sectio  f .] 

Scutum  et  tergum  inter  se  articulata  aut  mutu6  interclusa :  branch!* 
arum  uuaquaeque  ex  unica  plic4  constat. 


SYNOPSIS  OBNSRDM.  607 

1.  GeHU9 — Balanus,  Auetorum,     (DarwiD,  'Balanidse/  p.  177.) 

Valvse  testee  6 ;  basis  calcarea  aut  membranacea ;  Ytlvm  operculares 
Bubtriangulares. 

2.  Sub-genua — Acasta,  Leaeh.     (DarwiD, '  Balanidoe/  p.  302.) 

Valvs  testee  6 ;  parietes  et  basis  non  porosa ;  basis  calcarea,  cyathi- 
formisy  Don  elongata.     Spoogiis^  aut  rar6  Isidis  cortici,  affixa. 

3.  Oenw — Tetraclita,  Schumacher.     (Darwin,  '  Balanidee/  p.  321.) 

ValTse  tesUe  4  ;  interdam  inter  se  extern^  confluentes  :  parietes  poris 
perforati,  multis  plerumque  seriebus ;  basis  plana,  irregntaris,  calcaren 
aut  membranacea. 

4.  Genu* — Elhinius,  XeacA.     (Darwin,  'Balanidse,' p.  345.) 
Valvs  testse  4  ;  parietes  non  porosi ;  basis  membranacea. 

6.  Genus. — Ptrgoma,  Leach.     (Darwin,  '  Balanidee,'  p.  354.) 

Yalvse  testae  in  unam  conflaentes ;  basis  cyathiformis  aut  subcylin- 
drica,  coraliis  affixa. 

6.  Sub-genw — Creusia,  Leach.     (Darwin,  '  Balanidse,'  p.  375.) 
Vahse  testae  4,  radiis  instructae ;  basis  cyathiformis,  coraliis  affixa. 

7.  Genus — Chelonobia,  Leach.     (Darwin,  *  Balanidae,'  p.  382.) 

VaWae  testae  admodnm  crassae,  6 ;  sed  ex  iis,  valva  rostralis  intiu 
k  tribus  vaWis  rudimentariis  conjunctis  constat ;  basis  membranacea ; 
scuta  angusta,  tergis  cristi  articulari  comeft  conjuncta. 

[Seetio  f  tO 

Scutum  et  tergum  (ubi  ambo  adsunt)  non  inter  se  articnlata ;  basis 
membranacea;  parietes  saepe  profundi  plicati,  laminft  exteriore,  ad 
basin  versft,  plerumque  imperfectd ;  brancbiarum  unaquaeque  e  duobua 
plicis  constat.    Testa  yertebratis  yivis  affixa. 

8.  Genus — Coronula,  Lamarck.     (Darwin,  '  Balanidae,'  p.  397.) 

Valvae  testae  6,  aequali  latitudine ;  parietes  tenues,  profunda  plicati, 
plicis  cavitates  infra  soliim  apertas  efficientibus;  valvae  operculares 
orificio  testae  multo  minores.     Cetaceis  affixa. 

9.  Genus — Platylepas, /.  E.  Gray.     (Darwin,  'Balanidae,'  p. 424.) 

Valvae  testae  6;  unaquaeque  bilobata  et  intils  producta,  ita  ut  6 
medias  costas  longitudinales  efficiant,  quae  basin  membranacean  ex- 
trorsiis  convexam  sustinent. 

10.  Genus — TvBici'SZLhA,  Lamarck.     (Darwin,  '  Balanidae,' p.  430.) 

Valvae  testae  6,  aequali  latitudine ;  testa  subcylindrica,  orificio  ladore 
quam  basis,  pluribos  cristis  transversis  virgata.     Cetaceis  affixa. 
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11.  C^emu — ^XxNOBAiiAMUs.  Siemutinqp.  (Darwin/Bakiiida^*  p.  438.) 

Testa  paene  radimentaria,  atelliAnniua,  k  valm  6  fonnafea,  ^  qoaram 
medio  corpus  longum  pedancnlifonne  ezoritor;  ynlim  operetdana 
absunt.     Cetaceis  affixus. 

Sub-familia  2.   Chthamalinje.     (Darwin* '  BalanidSp'  p.  446.) 

Rostrum  cum  .  alis  sed  sine  radiis ;  valysB  rostro-latcnlea  ntrinqiie 
sine  alis ;  parietes  non  porosi.  > 

12.  Gmm—Chthaualus,  Bangani.    (Danrm,  *  Balanidn,'  p.  447.) 

YalTse  testes  6 ;  basis  membrapaceay  sed  interdam  ad  apcdgna  €•!- 
carea,  ide6  quod  parietes  inflectuntur. 

13.  (Tentw — CmkUMSivBO,  Darwin.    (' Balanidae,*  p.  470.) 

Yalys  testes  4,  sutnris  sepe  admodttm  obliteratis ;  bask  mcmbni- 
nacea* 

14.  Gemt9 — ^Pachylasma,  Darwin.    ('  Balanidse/  p.  475.) 

yaly»  testae,  concha  recenter  natll,  8 ;  adulti  ant  6^  aut  ad 
4,  ide6  quod  valyae  laterales  arct^  conjunguntur ;  basis  calcarea. 

15.  Genw — OoTOM.EJiis,  G.  B.  Sowerby,  (Darwin, '  Balanida^' p. 482.) 
Val^n  testes  8 ;  radii  marginibus  crenatis ;  basis  membranacea. 

16.  Oemti — GATOPHRAGMUSy  0.  B.  Sowerby.     (Darwin*  'Balaaidse,' 

p.  485.) 

Yalvse  testes  interiores  8,  cum  pluribus  ezterioribus  parramni  aup- 
plementalium  Yalyarum  YcrticiUis ;  basis  aut  membranaoea  ant     ' 


Familia  2.  YEaBUciD^.     (Darwin,  'Balanides,'  p.  495.) 

Cirripedia  sine  pedunculo ;  scuta  et  terga,  musculis  depreaaoribna 
non  instructa,  ex  udo  latere  tantum  mobUia,  ex  altero  cum  carinft  et 
rostro  in  testam  asymmetricara  immobiliter  conjuncta. 

1.  (}enu9 — ^Ybbbuca,  Schumacher.     (Darwin,  'Balanidae,'  p.  496.) 

Familia  3.  LEPADiniE.     (Darwin,  'Lepadidee,'  p.  8,  et  'Balanidse*' 

p.  526.) 

Cirripedia  pedunculo  flexili,  musculis  instructo ;  scuta  et  terga  (at 
qua  adsunt)  musculis  depressoribus  non  instructs ;  reliquae  Talfsa  (si 
quae  adsunt)  in  annulum  immobilem  non  conjunctae. 

1.  Genu9 — ^Lepas,  lAnn.     (Darwin,  '  Lepadidas,' p.  %7*) 

Yalvas  5,  approximatae ;  carina  sursiim  inter  terga  extensa,  deoniiftm 
aut  furc&  infoss^  aut  disco  externo  terminata ;  scuta  subtriangula,  am- 
bonibus  ad  angulum  rostralem  positis. 

2.  Genu9 — Pcecilasma,  Darti^'n.     (' Lepadidae,' p.  99.) 
Yalvae  3,  5,  aut  7>  approximatae ;  carina  soliim  ad  basales  apioet  tar^ 
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gorum  extensa,  termino  basali  aut  truncato  aut  in  discmn  profande 
infossum  producto ;  scuta  ptenh  ovalia,  ambonibus  ad  angatam  roa- 
tralem  positis. 

3.  Genus — Die H elaspis,  Dunww.     ('Lepadidse,  p.  115.) 

VaWae  5,  quae  fer^  pro  scptem  haberi  possent,  scuto  io  segmenta 
plane  duo,  ad  angulum  autem  rostralem  conjuncta,  diviso ;  carina  pie- 
rumque  sursum  inter  terga  extensa,  deorsum  aut  disco  infosso  aut 
furca  aut  calyce  terminata. 

4.  Genus — Oxynaspis,  Darwin.     (<  Lepadidcc,*  p.  133.) 

Valvfic  5,  approximate ;  scutorum  umbones  in  medio  marginis  ocdu- 
dentis  positi ;  carina  rectangul^  fiexa,  sursiim  inter  terga  extensa,  ter- 
mino basali  simpliciter  concavo. 

5.  Gfnti^— CoNCHODEKMA,  Of/ers.     (Darwin, '  Lepadidse/  p.  136.) 

Yalvffi  2  ad  5,  minutse,  inter  se  remotec ;  scuta  bi-  aut  tri-lobata, 
umbonibus  in  medio  marginis  occludentis  positis;  carina  arcuata, 
terminis  utrinque  psne  simiiibus. 

6.  Genus — Alepas,  S.  Rang.     (Darwin,  'Lepadidse/  p.  156.) 
Capitulum  aut  sine  yalvis,  aut  acutis  comeis,  psene  abditis. 

7.  Genus — Anelasma,  Darwin.     (' Lepadidsc,*  p.  169.) 

Capitulum  sine  valvis ;  aperturi  ampli ;  pedunculus  fimbriatus,  sub- 
globosus,  infossus. 

8.  Genus — Alcippe,  Hancock.     (Darwin,  '  Balanidse,'  p.  529.) 

(Fcem.)  Capitulum  sine  valvis,  aperturft  spinos4;  pedunculus  ad 
basalem  extremitatem  crescit;  superficie  rostrali  depresssl  et  disco 
corneo  tect& ;  capitulum  et  pedunculus  in  caWtatc  conduntur,  ab  ipso 
cirripedio  formata. 

9.  Genus — Ibla,  Leach.    (Darwin,  '  Lepadidse,'  p.  180.) 

(Ilerm.  et  Foem.)  Yalvee  4,  comese ;  pedunculus  spinis  comeis,  per- 
sistentibus  vestitus. 

10.  Genus — Scalpellum,  Leach.     (Darwin,  '  Lepadidae,'  p.  2 J  5,  et 

'Lepad.  Foss.'  p.  13.) 

(Herm.  et  Foem.)  Valvis  12  ad  15;  lateribus  verticilli  inferioris 
quatuor  vel  sex,  lineis  incrementi  plerumque  convergentibus ;  sub- 
rostrum  rarissime  adest ;  pedunculo  squamifero,  rarissime  nudo. 

charactekes  yalvabum  in  speciebus  fossilibus. 

Carina  angusta,  introrsilm  arcuata,  ab  apice  ad  raarginem  baaalem 
paululum  dilatata;  carinse parietes  valde  inflexi,  costis  manifestis  a  tecto 
plerumque  disjuncti;  in  multis  speciebus  intra-parietibusinstructa;  in- 
traparietes  nonnunquam  supern^  product!  ultra  umbonem  carinae,  r 
fit  inde  subcentralis ;  carinse  panetum  linese  incrementi  peroblic 

39 
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Scuta  plerumque  subconvexa  et  tenuia,  trapezoidea;  marginibua  terga- 
libod  lateralibusqiie  angulo  iDsigni  disjunctis. 

11.  Genu* —PoLLiciPES,  Leach,     (Darwin,    'Lepadidce/   p.    293,   et 

•  Lepad.  Foss.'  p.  42.) 

Valvse  ab  18  usque  ad  100  et  amplius :  lateribus  verticilli  iDferioris 
multis ;  lineis  increment!  deorstim  ordinatis ;  subrostrum  semper  adeat ; 
pedunculus  squamiferus. 

CHARACTERES   VALVARUM   IN    SPECIEBU3    FOSSILIBUS. 

Carina  ab  apice  ad  marginem  basalem  mnltum  dilatata,  apice  ple- 
rumque liber^  prominente;  carinse  parietes  ^  tecto  non  distinct^  separatiy 
lineis  incrementi  parietum  parum  obliquis.  Scuta  plerumque  subsolida, 
convexa,  subtrigonalia,  mnrginc  tergo-laterali  plus  minusye  eminente, 
sed  non  angulo  in  margines  duos  discreto. 

12.  Genua — Lithotrya,    G,  B.  Sowerby.       (Darwin,   'Lepadidse,' 

p.  332.) 

Valvse  8,  si  inter  eas  parvum  (seepe  rudimentale)  rostrum  et  duo 
parva  latera  numerentur ;  incrementi  lineis  concinn^  crenatis ;  pedun- 
culus squamis  calcareis  parvis  vestitus,  in  Terticillis  superioribos  cre- 
natis, aut  calyci  basali  calcareo  aut  discorum  ordini  affixus. 

13.  Genus — Loricula,  G.B,  Sowerby^jun,     (Darwin,  *  Lepad.  Foes.* 

p.  81.) 

Capitulo.  decern  (fortasse)  valvis  instructo.  Pedunculo  seriebus 
decem  squamarum  laevium  calcarearum  instructo ;  sex  lateralibus  mul- 
turn  transversa  elongatis ;  quatuor  terminalibus  angustis ;  aecand^m 
pedunculi  margines  rostralem  et  carinalem  decurrit  sutura  medialis 
recta,  squamis  non  intersecantibus. 

Ordo  II.     ABDOMINALIA.     (Darwin,  'Balan.*  p.  563.) 

Cirripedia  quibus  carapax  lageni-formis  est ;  corpus  ex  1  cephalico, 
7  thoracicis,  3  abdominalibus  segmentis  constat;  quorum  abdominalia 
tribus  cirrorum  paribus  muniuntur ;  thoracica  membris  carent.  Oris 
labrum  long^  producitur  et  raotus  proprios  efficit ;  oesophagi  inferior 
extremitas  dentibus  munitur.  Larva,  prirao  ovoides,  sine  externis  mem- 
bris, sine  oculo  ;  postrera6  binocula,  thoracicis  cruribus  nuUis. 

1.  Genu8 — Cryptopiiialus,  2)flrM7fw.    (' Balanidee,' p.  566.) 

Ordo  III.     APODA.     (Darwin,  *  Balan.'  p.  587.) 

Cirripedia  quibus  carapax  ad  duo  separata  fila  (quae  defigendo  inser- 
viunt)  rcdactns  est.  Corpus  ex  1  cephalico,  7  thoracicis,  3  abdomina- 
libus segmentis  constat,  quse  omnia  cirris  carent.  Os  suctorium,  man- 
dibuli  et  maxillae  (dorsis  inter  se  appositis)  cucullo  includuntur,  qui  ^ 
labro  et  palpis  confluentibus  forniatur.     Metamorphoses  incognitae. 

1.  Genus — Proteolepas,  2)«n«;tn.     (*  Balanidae,' p.  589.) 
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Et  recerUium,  et  fossilium.* 


Order  THORACICA.     Fam.  BALANiDiC. 
Sub-fam.  Balaninje. 

[^Seeiio  f .] 
1.  Genw — Balanus. 

Sectio  A. 
Parietes  et  basis  et  radii  pons  perforati. 

Sectio  B. 

Parietes  et  basis  interdum  pons  perforati ;  radii  nunquam ;  testas 
axis  lostro-carinalis  elongatus ;  basis  cymbiformis,  Gorgoniis  et  Mille- 
poris  affixa. 

Sectio  c. 

Parietes  et  basis  semper  poris  perforati ;  radii  nunquam. 

Sectio  D. 
Parietes  semper  poris  perforati ;  basis  et  radii  nunquam. 

Sectio  E. 
Basis  membranacea. 

Sectio  F. 

Parietes  et  radii  nunquam,  basis  interdum,  poris  perforata;  basis 
interdum  admodum  tenuis,  adeo  ut  vix  distingui  possit. 


[Sectio  A.] 

I.  Balanus  tintinnabtUumy  Linn.     (Darwin,  ' Balanidae,' p.  194,  Tab. 
1  et  2,  fig.  1 .) 

B.  testa  k  roseH  ad  atropurpuream  variante,  saepe  longitudinaliter 
yirgat&  et  costat^.  Orificio  plerumque  integro,  interdum  dentato.  Scuti 
crista  articulari  lat&  et  refiex&.  Tergi  margine  basali  plerumque  in 
contrariis  calcaris  partibus  rectam  lineam  formante. 

Hab, — In  tepidis  et  torridis  ubique  maribus.     Foss,  in  EuropA. 


*  In  hac  portione  Synopsis,  Aactorom  nomina  refenmt  solummodo  ad  species. 
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2.  Balanus  tulipi/ormia,  Ellis.     (Darwin,  *  Balanidee/  p.  204,  Tab.  2, 

fig.  2.) 

B.  test^  obscur^  roseft,  interdam  purpurascente ;  orifido  dentato. 
Scuto  extern^  admodum  Isevi,  membrane  tecto.  Tergi  miucalorum 
depressorum  cristis  distinctis. 

Hab. — In  EuropsL  meridionali  et  Madeira. 

3.  Balanus puittacus,  Molina.     (Darwin,  '  Balanidae/ p.  206,  Tab.  2, 

H  3.) 

B.  te8t&  pallid^  rose^,  sordid^;  orificio  hezagonali.  Scati  criati 
articulari  minimi,  quae  cum  adductoris  crista,  admodum  prominente, 
confluit;  musculo  depressore  laterali  tubulari  cavitate  locato,  quae 
aurstim  ad  valvae  apicem  extendit.  Tergi  apice  producto,  acaleato, 
purpureo;  calcare  ab  angulo  basi-scutali  propiils  quam  8U&  ipsiua 
latitudine  distante. 

Hah,  et/oss,  in  America  meridionali. 

4.  Bnlanus  Capensis,  Ellis.     (Darwin,  ^Balanidse,'  p.  209,  Tab.  2, 

fig.  4.) 

B.  testa  colore  lucid^-roseo,  umbratS,  et  saepe  longitudinaliter  virgatl. 
Scuto  ut  in  B.  psittaco.  Tergi  apice  producto  aculeato,  albo  ;  calcare 
ab  angulo  bnsi-scutali  %uk  ipsius  latitudine  distante. 

Hab, — In  Africft  meridionali. 

5.  Balanus  nigrescens,  Lamarck.     (Darwin,  'Balanidse,*  p.  210,  Tab. 

2,  fig.  5.) 

B.  test^  cinereil,  pallid^-caeruleo  aut  atro-caeruleo,  aut  albo  tinctft. 
Scuti  crista  articulari  parva,  deorstim  in  parvum,  acutam  aculeam 
desinente;  adductoris  crist&  prominente.  Tergi  apice  producto, 
aculeato. 

Hab. — In  Australia. 

6.  Balanus  decorus^  Darwin.     (*  Balanidse/  p.  212,  Tab.  2,  fig.  6.) 

B.  parietibus  pallid^-roseis :  radiis  aliquanto  intensioribua.  Scuti 
crista  articulari  parvd.  Tergi  sulco  longitudinali  admodum  tenui  et 
aperto  ;  marginibus  basalibus  utrinque  ad  calcar  declinbus. 

Hah, — In  Nova  Zealandia. 

7.  Balanus  vinaceus,  Darwin.     (*  Balanidce,'  p.  213,  Tab.  2,  fig.  7.) 

B.  test^  fusco-purpurea ;  parietum  lamina  interiore  cancellata.  Scuto 
longitudinaliter  et  tenuiter  striato.  Tergi  sulco  longitudinali  tenui  et 
aperto :  marginibus  basalibus  utrinque  ad  calcar  decUvibus. 

Hab, — In  occidentali  littore  AraericBB  merid. 

8.  Balanus  Ajax,  Darwin.     ('Balanidse/  p.  214,  Tab.  3.  fig.  1.) 

B.  test^  globoso-conic^,  ssepe  iu  axe  rostro-carinali  elongata,  pallida 
rose&,  laeyi,  admodum  crassa :  tubis  parietalibus  prope  marginem  ba- 
salem,  cylindricis  et  minimis.     Scuti  crista  articulari  lata,  reflex&. 

Hab, — In  Arcb.  Philippino. 
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[Sectio  B.] 

9.  Balanus  stultus,  Darwin.     (' Balanidee,'  p.  216,  Tab.  3,  fig.  2.) 

B.  parietibus  ct  basi  porosis :  testa  alb&  aut  purpiir4  leviter  tinctft. 
Scuti  margiiie  basali  in  medio  prominente.  Tergi  sulco  longitudinali 
supern^  clauso  ;  calcare  angulo  basi-scutali  non  approximato. 

JIab. — In  Indid  Occident,  et  orient. 

10.  Balanus  caleeolus,  FbWab.     (Darwin,  'Balanidcc/  p.  218,  Tab.  3, 
fig.  3.) 

B.  parietibus  et  basi  porosis.  Scuto  musculi  depressoris  lateralis 
fossa  parrd,  profundi. 

Hab. — In  Africa  occidentali  et  IndiA.     Fom.  in  Anglia. 

11.  Balanus  galeatut,  Linn.     (Darwin,  '  Balanidee,'  p.  220,  Tab.  3, 

fig.  4.) 

B.  parietibus  non  porosis :  basi  porosa.  Tergi  apice,  propter  cristse 
articularis  magnitudinem,  quadrato. 

Ilab. — In  America  sept,  et  India  Occident. 

12.  Balanus  cymbi/ormis,   Darwin.      ('  Balanidse,*  p.  221,    Tab.  3, 
fig.  5.) 

B.  parietibus  et  basi  non  porosis.     Scuti  et  tergi  cristis  articalaribus 
minimis.     Tergo  lato,  poene  squilaterali. 
Hab, — In  India. 

13.  Balanus  navicula,  Darwiu.     (' Balanidae,'  p.  221,  Tab.  3,  fig.  6.) 

B.  parietibus  et  basi  non  porosis :  Yal?is  tests  carino-Iateralibas  ad- 
modiim  angustis,  latitadine  a  vertice  ad  imum  peene  eequft.  Radiorum 
marginibus  suturalibus  laevibus.  Scuto  exteme  longitudinaliter  striato. 

Hab, — In  Indid. 

[Sectio  c] 

14.  Balanus  triffonus,  Darwin.     ('Balanidae,'  p.  223,  Tab.  3,  fig.  7.) 

B.  parietibus  costatis,  purpureo-rubris,  maculatis:  orificio  lato, 
trigonali,  vix  dentato.  Scuto  crasso,  fossularum  seriebus  longitudina- 
libns  1  ad  6.  Tergo  sine  sulco  longitudinali;  calcare  truncato  ad 
plenum  ^  valvae  latitudine. 

Hab, — In  Arch.  Indiee  Orient. :  Australia:  California:  Peruvia. 

15.  Balanus  sponfficola.  Brown.    (Darwin,  'Balanidse,*  p.  225,  Tab.  4, 

fig.  1.) 

B.  parietibus  plernmqae  laevibus,  interdum  longitudinaliter  plicatis ; 
roseis;  orificio  dentato:  scuto  longitudinaliter  striato:  terguni,  apice 
producto,  sine  sulco  longitudinali ;  calcare  truncato  ^  vai?8e  latitudine. 

Hab, — In  EuropcL  meridionali  et  media,  Africa  meridionali ;  var.  in 
India  occidentali.     Foss.  in  Anglia,  in  "  Miocena  Formatione.'* 

1  6.  Balanus  l<Bvis,  Brugui^re.     (Darwin,  '  Balanidse,'  p.  227>  fig.  2.) 
B.  test&  aut  fusca  membrana  testa,  aut  nuda  et  alb&,  aut  pallide- 
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purpurcik :  orifido  parta :  radiU  tninimu :  iralo  i  i 
dinnlihui  pnifuuilw- 

tlali. — lu  VtUoTe  (tccidefltali  Amcricw  utiiuiqnr. 

17.  Balamu  ptr/oratut,  lirugnifere.  (Uanriu, ' 
1.  fig.  4.01  Tab.  3,  fig.  I.) 

B.  tcat&iordiilu,  |ia1lid<-'  piirpiircil  aut  alU  aut  dncra4,  \mn  cat  p 
corro«ioiiein  iiingitudinniitvr  teauiler  costalii  j  vapnA  {MuponAt  a 
plcrumcgue  [inrvo  :   rttiliin  picrunique  biij^iiiIu  am  iiullia  i 
cri*!!!  brcvi  miniitu  lub  cnitani  ailJuttom  |i[umui>nleni  j 
paralkit  [xmilA:  tcr^  Bpic-i-  Bli(]iinlitiiu  prodncto. 

llab. — lu  Europu  lutiridiuiiali  ct  uicdiA;  iu  Afrink  uecidcaiali. 

Itt.  Balaitu*  tmtcavut,  Brouu.  (Dsrvin,  '  BalaiDdR,'  p.  33^  Tik.1. 
fig.  .).) 

B.  tciti,  albo  cum  roMo  aat  obacnre  piupur«o  longitnduMliUr  tiiiH; 
inlerdiim  pure  albl  i  acalo  longilutUuauur  tenniter  Mriatai  iMaffvA 
aildactoria  criati  ailmodum  aut  modioi  promiDonto. 

llah.—\a  IVruvia,  California,  Arch,  rliilippino,  AoatnliA.  Bt,^M. 
in  UuriipA,  AmoricA  •optent,  «t  mcridionali. 

ly.  Balamtu  ampkitriU.  Danrin.    ('  Balauidv.'  p.  3-10,  Tkb.  5,  if.  t.) 
B.  l«Btu  pur{iur«o  aut  rtiacu  luii|^luiliuBlilFf  ■triad  i  itriu  inUrdaa 

roiillii»itil)U* ;  inlenlum  pure  atbu:  ncutuni  inlcrnA  kilductarw  emit 

prnmincutc. 

llab. — lu  trpidii  ct  torridU  ubiqtiv  roaribua. 

'ja.  Jtalanv*  paeilH4,  Danria.     ('  Balanidx/  p.  24£,  Tab.  ^i.  fig.  3.) 
It.   trilS  nbucuri  rubtl  albo   macolatt  i  M*ata  inlnDfr   afUoctan* 

cmta  uullil :  \rtfi  calcare  prccciit^  truiicalo,  fert  (  ninv  lili'iiriiT 
ffoA. — la  littore  iici;idciit.  Amciicn  mend. 

■i\.  BalaHut  efntrnnu,  A.  Gould.  (Danviu,  '  BilaoMlB,'  p.  348,  Tkh. 
i.  «g.  4.) 

B.  leatA  flacncFntc  albA:  acuta  loDgitadinaliter  Itimilw  atrtMo: 
tet^  calcare  iniucato,  raarj^ine  haai-cannali  fert  adatodkai  ouatmlo  i 
luareiDc  caiiuali  suprru^  pn>imuciil«. 

IM. — Id  Americft  •cptrut.  ct  Inilii  Occident. 

2*2.  Balatuu  improrina,  Danrin.    ('  Balanidv,'  p.  330,  Tab.  6;  fig.  |.) 
R.  leilA  nihii:    radii>  aagnatia,    inar^;iiubtia  agpcriunbui  bcTiba*- 

leoiter  arcuatia,  admodAm  obliqiiia :  tci^  atdco  loDgitadinati;  f  1™^ 

tcriumn  niiundalo. 

IJiii. — la  Uuropi.  ct  Amcricn  ntriuaque  liuoiibua  orient,  ct  "^-ttnt. 

23.  Dalmiu  nutUui,  Danrin.     ('  Balanidv,'  p.  2&3,  Tab.  S.  ll{.  3.) 

B.  tMtA  albl.  imgnlari  :  baai  alicnlri  imprrferte  puruM :  *cntt  enaU 
uticnkrl   niDDlAi  adductoria  crtatt  pnmuocalr.  foMam   | 
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musculo  depressori  proebente  :  tergo  intronus  purpurea  maculu  majore 
iiotato ;  ai'ice  producto,  purpurco. 
Ilab. — 111  Cnliforiii^. 

*J1.  Iitifani//t  corrugatuSy  Darwin.     ('Balanidec,  p.  254,  Tab.  6,  fig.  3.) 

B.  testa  alba  loiigitudinaliter  plicata :  radiis  angustis :  scuto  intern^ 
8ine  addnctori.'^  crista. 
Fo88,  ill  Itali£i. 

\Sectio  D.] 

2.").  Bafanfis  porcatus,  DsL  CositL.     (Darwin,  'Bidauidte/  p.  256,  Tab. 
6,  fig.  1.) 

B.  testa  nlb^i,  plerumque  longitudinaliter  acute  costata:  radionim 
marginibus  superioribus  pacue  basi  parallelis:  scuto  longitudinaliter 
striato ;  tcrgi  apice  producto,  purpureo. 

Hab,  ei/(»M.  in  Europa,  et  Americil  septent.  et  regionibus  Arcticis. 

2().  JiafanuJt  pateliaris,  Spengler.     (Darwin,  'Balanidae,'  p.  259,  Tab. 
6,  fig.  it.) 

\\.  testa  depressa  fuscft,  plerumque  obscuro-violaceo  longitudinaliter 
Ktriatri:  radiorum  marginibus  superioribus  (in  adultis  speciminibus) 
rotundatis,  siiperficie  sulcis  tenuibus  basi  parallelis:  basi  interdiim 
purls  imperfectis  pei*forata :  scuto  interne  cum  adductoris  crista. 

JIah. — In  India  et  Arcb.  Philippino. 

27.  Balanujt  crenatus,  Brugui^re.     (Darwin,  'Balanidoc,'  p.  261,  Tab. 

6,  fig.  6.) 

B.  testa  alba :  radiorum  marginibus  superioribus  obliquis,  asperis, 
rectis  :  scuto  sine  adductoris  crista :  tergi  calcare  rotundato. 

Hab.  et  foss.  in  Europa,  et  America  septent.  et  regionibus  Arcticis, 
et  India  Occident,  et  Africa  meridionali. 

28.  Balanus  glafidula,  Darwin.     (' Balanidse,'  p.  265,  Tab.  7,  fig.  I.) 

B.  testil  alba ;  parietum  lamin&  interna  longitudinaliter  et  fortiter 
costata,  puris  imperfectis  et  minutis,  interdiim  alicubi  nullis :  radiis 
angustis  marginibus  superioribus  rotuiidatis:  scuto  cum  adductoris 
crista :  tergi  calcare  truncato,  rotundato. 

Ilab. — In  California,  et  Oceano  Pacifico  meridion. 

[Sectio  E.] 

29.  Balanw  bafanoideSfhinn.  (Darwin,  'Balanidse,' p.267,Tab.  7,fig.2.) 

B.  parictibus  aut  solidis,  aut  cancellatis,  aut  (rar6)  unica  pororum 
scrie  format  is  :  tergi  calcare  obtuso  aut  acuto. 

JIab. — In  EuropsL  et  Americsl  septent.  et  regionibus  Arcticis. 

.'JO.  Balanus cariosus,  Pallas.  (Darwin,  *BaIanida;,*  p. 273, Tab.  7,  fig.3.) 

B.  parietibus  crassis,  pluribus  scriebus  pororum  incequalium  formatis ; 
ter<;()  angusto,  apice  rostrato,  calcare  acuniitiato. 

Ilab. — In  littorc  Occident.  Amencae  septent.  et  Freto  Behringi  ct 
Insulis  Kuriliis. 
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31.  Balanus  declivis,  Darwin.     (' Balanidae,'  p.  275,  Tab.  7,  fig*  4.) 

B.  parietibus  solidis :  rostro,  carina  et  valvis  carino-Iateralibus  psene 
duplo  ]ongiore,  basi  igitur  obliqua:  tergi  calcare  truncato,  -j^  valTS 
latitiidine. 

Hab. — Id  Indi&  Occident. 

[Sectio  F.] 

32.  Balanus  Hanieriy  AscaniuB.     (Darwin,  '  Balanidse,'   p.  277»  Tab. 

7,  fig.  5.) 

B.  te8t&  alb^ :  radiorum  marginibus  superioribuB  obliquis,  IcevibiiB, 
arcnatis ;  aciebus  suturalibuB  Isevibus :  baBi  solidi :  scuto  loDgitudina- 
liter,  debiliter  striato :  tergi  calcare  angusto. 

Hab.  etfoss.  in  Europe  septent.  et  America  septent. 

33.  Balanus  amaryllis,  Darwin.     ('Balanidae/  p.  279,  Tab.  7,  fig.  6.) 

B.  tcBtd  Bubroseo-purpureo  striata  aut  obnubilata ;  interdiim  par^ 
alb&:  radiis  angustis,  marginibus  superioribus  obliquis  laevibus,  ar- 
cuatis :  basi  poros&  :  scuto  longitudinaliter  plan^  striato :  tergi  calcare 
angusto. 

Hab. — In  Indi&,  et  Arch.  Iodise  orient,  et  Australia  septent. 

34.  Bafanus  allium,  Darwin.     (*  Balanidse,*  p.  281,  Tab.  7,  ^g.  7.) 

B.  testa  pallida  purpuratd,  radiis  latis,  marginibus  superioribas  non 
obliquis :  basi  poro8& :  scuto  lineis  incrementi  crenatis :  tergi  calcare 
admodum  brevi,  truncato,  ^  valvse  latitudine. 

Hab, — In  Australia  septent. 

35.  Balanus  cepa,  Darwin.     (*  Balanidse,'  p.  283,  Tab.  7,  fig*  8.) 

B.  testIL  sordid^  rubro-purpure^  abrupt^  conic4 :  radiis  angustis : 
basi  obscur^  poros^:  scuto  lineis  incrementi  crenatis:  tergi  calcare 
truncato,  dimidid  valvee  latitudine,  et  infrk  angulum  basi-scutalem 
dependente,  usque  ad  ^  sui  ipsius  latitudinem. 

Hab. — In  Japania. 

36.  Balanus  quadrivittatus,  Darwin.     (*  Balanidse,'  p.  284,  Tab.  8, 
fig.  1.) 

B.  test^  abrupt^  conies^,  quatuor  vittis  longitudinalibus  transversa 
positia  :  radiorum  marginibus  superioribus  obliquis:  basi  tenui,  solids : 
scuto,  lineis  incrementi  leevibus;  musculi  depressoris  lateralis  fossa 
distinct  a  nulla :  terga  ut  in  B.  cepd. 

Hab. — In  Archipel.  Indise  orient. 

37.  Balanus  terebratus,  Darwin.    (' Balanidse,'  p.  285,  Tab.  8,  fig.  2.) 

B.  test^  albil,  costis  longitudinalibus  fortibus,  margine  basali  in 
longos  aculeos  producto :  basi  concava  non  porosa,  lineis  radiantibus 
fortiter  costata;  spatio  intercostali  foraminibus  minutis  rotundatis 
ssepe  duplici  serie,  cribros^  perforato. 

Hab.— (I) 

38.  Balanus  vestituSy  Darwin.     (*  Balanidse,'  p.  286,  Tab.  8,  fig.  3.) 
B.  test&  subroseo-purpure^  aut  alba,  membrau^  aurautiaca  vestitll : 
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radioram  loco,  meris  fissuris:  basi  8olid4:  scuto,  cristA  adductorU 
aculA  curvatft ;  miisculi  depreisoris  cristae  adiunt :  tergi  calcare  brevi, 
truncato,  ^  valvae  latitudine. 

Eab. — ^In  Australia  et  Nova  Zealandi^. 

39.  Balanus imperator,  Darwin.     (' Balanidce,'  p.  288,  Tab.  8,  fig.  4.) 

B.  test&  intern^  imperatorio-pnrpure& :  parietibiis  crasMs  margine 
interno  basali  spinis  et  cristis  irregularibus  aapero:  radiis  angustU: 
basi  admodilm  tenui,  solid^ :  8cuto  cum  musculorum  depressorum 
rostralium  et  latcralium  cristis :  tergi  calcare  ad  finem  rotundato. 

Hab. — In  AustralisL. 

40.  Balanus Jiosculus,  Darwin.     (' Balauidae,'  p.  290,  Tab.  8,  fig.  5.) 

B.  testA  purpurea  aut  sordide-albi,  parietum  margine  basali  spinis  et 
cristis  irregularibus  a»perft:  radiis  angustis  aut  nuilis:  basi  quam 
tenuissinii,  ad  speciem  null&  :  scuto  cum  musculi  depreasoris  lateralis 
cristis :  tergo  admodiim  angusto,  calcare  acumiuato. 

Hab, — In  Americse  merid.  littore  occid. 

41.  Balanus   bisulcatus,   Darwin.      (' Balanidae,'    p.   293,   Tab.   8, 

B.  radiorum  marginibus  supenoribus  obliquis,  laevibos;  aciebus 
suturalibus  leevibus :  basi  poris  magnis  perforata :  scuto  angusto,  sulcis 
longitudinalibus  2  ad  4 :  tergi  calcare  brerissimo  dimidiA  valvse 
latitudine. 

Fo88.  in  AngliA,  et  Gallic  et  Belgio.  "  Miocena  Formatione." 

42.  Balanus  dolosus,  Darwin.     ('  Balanidse,'  p.  295,  Tab.  8,  fig.  7.) 

B.  radiorum  marginibus  superioribus  obliquis  laevibus:  aciebus 
suturalibus  item  laevibus :  basi  poris  maguis  perforata :  tergi  calcare 
non  admodum  brevi,  ^  valvae  latitudine. 

Foss,  in  Angli&.  "  Pliocen&y  et  miocen&  Formationibus." 

43.  Balanus  unguiformisy  J.  de  C.  Sowerby.      (Darwin,  *  Balanidee,' 
p.  296,  Tab.  8,  fig.  8.) 

B.  parietibus  tenuibus,  interdum  poris  perforatis :  radiorum  mar- 
ginibus superioribus  obliquis  ;  aciebus  suturalibus  teuuissim^  crenatis : 
basi  8olid& :  tergi  calcare  angusto,  obtuso. 

Foss,  in  AngM  et  Belgio.  "  EoceuA  Formatione." 

44.  Balanus  varians,  Darwin.     (' Balanidae,'  p.  298,  Tab.  8,  fig.  9.) 

B.  parietibus  modic^  crassis;  radiorum  marginibus  superioribus 
perobliquis ;  aciebus  suturalibus  psene  laevibus  aut  tenuiter  crenatis : 
basi  tenuiter  porosa :  tergi  calcare,  parro,  angusto,  obtuso. 

Foss,  in  Patagonia. 

45.  Balanus  inclusus,  Darwin.     (<  Balanidae,'  p.  299,  Tab.  8,  fig.  10.) 

B.  testa  rufo-fuscd :  radiis  latis,  marginibus  superioribus  aut  non 
obliquis  aut  modic^  ;  aciebus  suturalibus  cum  septis  plau^  denticulatis : 
basi  porosa :  scuto  sine  adductoris  cristd :  tergi  calcare  subangosto. 

Foss,  in  Angli&  et  Germanic.  "  Miocen4  Formatione." 
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I.    Jnuta  tponffiCft,  Poli.     {Darwin,  '  Balanidte,'  p. 
fig-  I) 

A.  pHrielil)us  cariao-lateralibas  fere  |  parietuin  iateralium  laiitudiue: 
Buperticie  intentil  pariutum  plerumque  Uebililer  cDBUtA :  scuti  ens  & 
ui'dculari  ad  CKtremiuietn  iiifenorem  abrupt^  prfecimi :  lergi  ualcare 
truncalo  roMiudutu,  fere  i  vaWte  lacitudiiie. 

Hall. — In  EiiropS  et  Africa  meridion. 

.  Aea*ta  sulcata,  Lamarck.     (Darwin,   'Bnlnnidic,'   p.  310,  Tab.  9, 
fig.  2.) 

iscftriao-lateralibusfct^  \  parii^tum  Iniemli 


.  pane  Lib  1 


n  Intitudine: 
parietiiin  superficie  inteniA    plerumque  furliter  <!<)dtaiA :    basis    \ 
fortiter  crt'iial& :  testte  oriiicio  stib'txigao :    tergi  caicore  plerumque 
truncatu,  pcenc  ^  valvae  latiludine. 
JIab.—\a  .4uBtra)ia. 

a.  Acuata  eijathiu,,  Darwin.     (' ISalauidne,'  p.  Si".',  Tab.  9,  fig.  3,) 
A.  parietibiis  cflrino-lateralibua  ierh^  parieiuuilHteraliumlaiitudiDe; 

radiis  IntJuiilius  quam  parictca  ;  basi  pteue  planH,  exigua :  tergi  calcnre 

truncntu,  4  Talrte  lalitudine. 

Rab. — ^tn  Madeira  tft  ludifi  occid. 

-1.  Acaata  uHiiulata,  Dsrwia.     ('BalaQldee,'  p.  AVi,  Tab.  9,  fig.  A.) 
A.  \etxk,  ad  specicm,  ut  in  "A.  apongitea,"  sed  majore:  scuto  es 

lerne  Btriis  longitiidinalibus,  stEpe  binia,    tiignati),  aulcis  intermedin 

lalioribus :  tergi  cal(».re,  pEene  \  vaJvae  latitudlue. 
Foss.  in  AngM.  """        *  " 


'  Bala ni die, 


.  314,  Tab.  9. 


5.    Aetata  glani,   Lamarck,     (Dar 

A.  parietibuB  iolerne  per-lxvibua,  margiiiibus  latcralibus  uiiiiti 
eiijiisque  testte  tbIva;  \ulits  promiavutibua :  baais  acle  raru  cri-iiati'i,  tc 
a  deiitibue  introrsils  promiiienlibua  inatriitl^;  scuCu  Umgiiuditialitt 
fortiter  slriaio, 

Ilab.—lu  Australia, 


(Dar 


,.  '15alanidiE,*p.3l.i.Tiih.9, 


A.  parietibus  intils  per-Iievibus,  marginibiia  InterflUbiis  iiiiiiiaeujua- 
que  tesUe  valvK  interniis  promiiicnlibuB  ;  boais  ncie  iortiter  crciiaill,  it 
6  deutibus  introratis  prominenliboa  iiiatructft:  suiito  aut  lougitiidina- 
liter  teuuiter  fitriatu  aut  Itevi. 

Hab. — In  Man  Kubro  et  ArchipeL  Philippiuo. 

7.  Araala  fentttrata,  Darwin.     ('  Balanidie,'  p.  316,  Tab.  9,  fig.  7.) 
A.  teatd  Bubrufil,  foramlnibua  maguis  inemliraD^-Iectia  inter  Biituraa 
4  basin  pruximia,  6 ;  parietibus  carino-lateralibus  ^  parielum  latera- 
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lium  latitudine:  intiks,  parietibus  et  baais  acie  IsBvibua:  tergi  crista 
articulari  brevi  promineDte ;  calcare  acuminato. 
Hah, — In  Arcbipel.  Philippino. 

8.  Jcasta  purpurata,  Darwin.     (' Balanidae,'  p.  318,  Tab.  9,  fig.  8.) 

A.  testis  obscur^  caeruleo-purpurell,  foraminibus  panris,  membrana- 
tectis  inter  suturas  sapr^  basin  prozimis,  6 :  tergi  cristi  articulari  per- 
brevi  prominente  ;  calcare  admodum  lato  rotundato. 

Hab. — In  Sumatr&  et  Archipel.  Philippino. 

9.  Actuta  sporiflus,  Darwin.     ('Balanidae/  p.  319,  Tab.  9,  fig.  9.) 

A.  testa  purpureo-fuscft,  parietibus  iutii6  fortiter  costatis  et  reticu- 
latis :  testae  valvis  carino-lateralibus  angustissimis,  ad  basin  non  ezten- 
dentibus. 

Hab. ^In  Sooloo  Insulis,  in  Archipelago  Indico  orient. 

3.  6r«iiw— Tetraclita. 

1.  Tetraclita  poroia,  Linn.     (Darwin,  'Balanidse,'  p.  328,  Tab.  10, 

fig.  1.) 

T.  radiis  (si  qui  rar6  adsunt)  angustis ;  etiam  suturis  saepe  nullis : 
testft  abrupt^  conidL,  superficie  plerumqne  corrosa,  stalactitiferam 
speciem  exhibente. 

Hab, — In  torridis  et  tepidis  ubique  maribus. 

2.  Tetraclita  serrata,  Darwin.     (<  Balanidae,'  p.  333,  Tab.  10.  fig.  2.) 

T.  test4  obscur^  viridi-grisei,  costis  longitudinalibus  serratis  angustis : 
radiis  nullis :  scuti  cristis  (articulari  et  adductoris)  cavitatem  usque  ad 
apicem  valvae  extendentem  formantibus. 

Hab, — In  Africa  merid. 

3.  Tetraclita  rosea,  Krauss.     (Darwis,  'Bahmidae/  p.  335,  Tab.  10^ 

fig.  3.) 

T.  testa  sordid^  alba,  subroseo  tinct^L;  parietibus  e  serie  unicd  mag- 
narum  tubarum  formatis :  radiis  plerumque  angustis :  tergi  calcare 
sub-brevi,  lato. 

Hab. — In  Australia,  et  Africsl  meridion. 

4.  Tetraclita  purpurascens,  W.  Wood.     (Darwin,  'Balanidae,'  p.  337, 

Tab.  11,  fig.  1.) 

T.  testa  depressa,  pallida  purpurea  aut  sordid^  alba,  superficie  lon- 
gitudiualiter  costat^  aut  corrosa  et  granulata :  radiis,  aut  etiam  suturis, 
nullis,  aut  radiis  plan^  formatis  et  latis,  marginibus  superioribus  basi 
parallelibus :  basi  membranacea :  scuto  transversa  elongato :  tergo 
exiguo,  calcare  per-brevi,  rotundato. 

Hab, — In  Australia. 

5.  Tetraclita  costata,  Darwin.     (' Balanidse,*  p.  339,  Tab.  11,  fig.  2.) 

T.  testa  depressa  8ub-alb&,  plerumque  costis  longitudinalibus  ad- 
modiim  prominentibus,  10:  radiis  latis,  marginibus  superioribus  basi 
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//(li.—ln  Arcliipcl.  I'hilippino. 

6.  Telraclita  vitiala,  I>iirwiii.     (•  Balanidir,'  p.  340.  Tkb.  1 1.  <f- 1 
T.  t«itA  Hllm,  parlv  auperioru  plfniiiiiiuv  ruac^>   UhcU  i    •apcTto- 

irr«gulari ;  lubis  parttUlibiu  ailinoJuDi  irrrf;ul*nbua  i  ndiu  bm« 
lalis.  niargitiibuB  tupcriaribui  nUiquis;  kJArum  aorbua  ■aturaidM*  f» 
cni>«i«  creiiAlis:  tergi  calcare  cum  aiigulo  liui-*cuuJi  noo  j 
catcHri«  trrmiiio  lequabilitpr  rotuniJalo. 

JIab. — In  Aimtratii  tcptcntr.  et  oricDt.  «t  Arcliip«L  I 

7.  Telraclita  ctemltKeHt,  Sptncler.     (Darwin, 

Tab.  11,  llg.  J.) 

T.  tfBin;  parte  aiiprrinrc  nriili-cvnilro  tincti,  li     _ 
latA;    rnrliia    moiiicc  Iili>,    innrKiniliii*   ■Qm'noribaa    obliqwa: 
■tldiictotiB  cHhUI  ciigiiA,  artimiUri  admoiljlm  pnaiimf*;  I 
ita  cAiijuiicliH  ut  oavilntrm   parvam   iiibcyliDiIricaiii    i  ~ 
(-■olcarc  cum  augulo  baai-n-ulari  tion  juDcUi. 

Hab. — In  Aruliipel.  Pliilippiuo  ct  Ocranu  Pacifira. 

8.  Tftrariila  raitiata.  Dc   Blainrillf.     (Darw 

Tab.  II,  flg.  5.) 

T.  lMl&   alba   costia  longituiliDalibaa  approsimstia  umIcw: 
latia.  inar[;iniliua  «upcriorib(u  Ujittr   olili(|uU,    tntita  |>ara 
crtnU  Brtiriilari  Bupr4  Diodani  proniiiicDte ;  calcarv  cun  i 
aculali  uoii  JuDcto. 

Ifai. — lu  ludiAoccid.  ct  AmtnliA:  aa>pc  narigiii  a< 

4.    Graaj— ELUiMGit. 

1.  Slmimtu  Kit^i,  i.  K.  Gnj.    {Darwin,  'Babnidv.*  p.  348/ 

1 1,  fig.  6.) 
E.  t««t&  Irti;  griacA  aul  aordidi  athlt  radii*  latia,  ■ 

■cifbuB  In'vibui :  aculo,  line  adductnrit  cri>t&  :  urgi  calnu*  Kb  ■ 
baDJ^vrutali  ditiinrto :  *c»io  et  tcrgo  inlcrduni  inl«r  »<       •  '-      ■ 
llaCi. — lu  Amcrtdi  rat-rid. 

2.  Elminitu  taoAnluii,  Darwin.     (' BaUnidw.' p.  350.  Tab.  IS, 
E.  tntft  loDgitudiuatilcr  plicatA.  anbriridi  aut  alU ;  nJtia 

latia,  maTginibua  ct  acirbiu  Invibua :  araio  aine  addacterii 
tCTgo  angutto,  calcar«  cum  angulo  ban-Muiali  MoflacDte. 
ZTad.— In  AoatndU. 

3.  Elminiui  piifatMi,  J.  B.  OriT.     (Darwin.  '  DalaBidv.'  p.  Ul.Tkk. 

12.  lig-  2.) 

E.  tcall  longitudioaliler  prufiindi  plirai*.  eunvA,  alicutii  »an 
radiia  pcr-angD*tia,  aciebm  atuutwif,  let  iter  deutatiai  icuUi  rum  m 
tan*  criati. 

Hah.— lu  No«k  JMtndiL 
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4.  Elminius  nti^fUex,  Darwin.     ('  Balanidse/  p.  353,  Tab.  12,  fig.  3.) 

£.  te8t&  longitudinaliter  costatft,  sordide  alb^ ;  radiis  anguatUsimis, 
marginibuB  et  aciebus  IceTibua :  scuto  cum  adductoris  cristi. 
Hab. — In  Anatralift. 

6.  Genw — Pyrooma. 

1.  Pyrgoma  Anglicum,  Leach.    (Darwin,  'Babmidae,'  p.  360,  Tab.  12, 

fig.  4.) 

P.  te8t&  abrupt^  conici,  pnrpnreo-rabr& ;  orificio  ovato,  angaato ; 
baai  porosi,  plerumque  k  coralio  ezsertft :  acuto  et  tergo  subtriangu- 
laribus. 

Hab. — In  Magn&  Britannia  et  Europe  meridionali,  et  Insulis  '*Cape 
de  Verde." 

2.  Pyrgoma  Stokesii,  Darwin.     (' Balanidae,'  p.  361,  Tab.  12,  fig.  6.) 

P.  test^  modic^  conic^  pallid^  purpureo-rabr&;  orificio  ovato;  baai 
non-poro8&,  in  coralium  profunde  conditA :  scuto  et  tergo  aubtriangu- 
laribus. 

Hab. — In  India  occid. 

3.  Pyrgoma  caneellatum,  Leach.  (Darwin,  '  Balanidse,'  p.  362,  Tab.  12, 

fig.  5.) 

P.  testa  circumferenti&  plerumque  lobata:  scuto  elongato,  adductoris 
crista  long^  infrii  marginem  basalem  descendente,  et  ad  rostralem  finem 
in  acumen  quadrat  urn  producto :  tergi  calcare  vaWae  partem  superio- 
rem  longitudine  quadruplo  superante. 

Hab, — In  Arcbip.  Indico.  orient.  (?) 

4.  Pyrgoma  conjugatum,  Darwin.  ('  Balanidae,'  p.  364,  Tab.  12,  fig.  7.) 

P.  te8t4  paene  plana,  cristis  approzimatis  radiantibus :  scuto  et  tergo 
inter  se  sine  suturi  calcifactis ;  scuto,  adductoris  crista  infrk  marginem 
basalem  descendente,  et  ad  terminum  rostralem  in  acumen  producto ; 
tergi  calcare  superioris  valTse  partis  longitudinem  fer^  sequante. 

Hab. — In  Mari  Rubro. 

5.  Pyrgoma grande,  G.  B.  Sowerby^  jun.     (Darwin, '  Balanidae,'  p.  365, 

Tab.  13,  fig.  1.) 

P.  test4  modic^  convez&,  paene  laevi:  scuto  et  tergo  inter  se  sine 
8utur&  calcifactis  ;  scuto  limbo  occludente  parvo  instructo,  adductoris 
crist&  infrii  marginem  basalem  descendente:  tergo  quadrato,  calcare 
nullo. 

Hab. — In  Archip.  Indico  orient. 

6.  Pyrgoma  millepora,  Darwin.     ('  Balanidae,'  p.  367,  Tab.  13,  fig.  2.) 

P.  testae  orificio  angust^-ovato ;   Yagin4  obscur^  purpure4:   scuto 
multiim  elongato :  tergo  triangulo,  convezo,  calcare  nuUo. 
Hab, — In  Archip.  Philippino. 

7.  Pyrgoma  dentatum,  Darwin.     (' Balanid8e,'p  369,  Tab.  13,  fig.  3.) 
P.  scuto  multiim  elongato,  cum  prominenti4  articulari  dentiformi : 
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tergo  convexo,  irregulariter  triangulo,  interdutn  cam  calcare  imper- 
fecto,  et  in  superficie  interna  dente  introrsiis  prominente ;  scuto  et 
tergo  limbo  occludente  instructis. 
Hah. — In  Mari  Rubro. 

8.  Pyrgoma  crenatum,  G.  B.  Sowerby.     (Darwin,  'Balanidae,'  p.  370. 

Tab.  13,  fig.  4.) 

P.  scuto  multiim  elongato,  adductoris  crista  infra  raarginem  basalem 
reflexum  descendente:  tergi  calcai'e  lato  depresso;  scuto  et  tergo 
limbo  occludente  instructis. 

Hab, — In  Archip.  Ind.  orient  et  Philippino. 

9.  Pyrgoma  tnonticularia,  J.  £.  Gray.     (Darwin,  '  Balanidee,'  p.  372. 

Tab.  13,  fig.  5.) 

P.  testa  irregulari,  margine  ezteriore  aspero;  orificio  minuto  ro- 
tundo  :  scuto  et  tergo  multum  elongatis,  inter  se  sine  sutur^  calcifactis, 
limbo  occludente  lato  instructis. 

Hab. — In  Archip.  Indico  orient. 

6.  Sub-Genus — Creusia. 

1 .  Creusia  spinulosa.  Leach,  (Darwin,  '  Balanidae,  p.  376,  Tab.  13,  fig. 
6,  et  Tab.  14,  fig.  6.) 

Hab, — In  MaribuB  torridis. 

7.  Genus — Chelonobia. 

1.  Chelonobia  testudinaria,  Linn.     (Darwin,  'Balanidee,'  p.  392,  Tab. 

14,  fig.  1  etfig.  5,  Tab.  15,  fig.  1). 

Ch.  testd  conic^,  depress^,  grayi ;  radiis  subangustis,  depressis  ple- 
rumque  utrinque  scrobiculatis. 

Hab. — In  tepidis  et  torridis  ubique  Maribus ;  testudinibus  affixa. 

2.  Chelonobia  caretta,  Spengler.     (Darwin,  'Balanidae,'  p.  394,  Tab. 

14,  fig.  2.) 

Ch.  testa  globoso-convexa,  crassissim^,  gravissim^ ;  parte  superiore 
trita,  substriata ;  radiis  aut  non  formatis  aut  admodum  angustis ;  pari- 
etibus  sine  cavitatibus  sursiim  inter  septa  interrupta  radiantia  ex- 
tendentibus. 

Hab, — In  Africa  occid.  et  Australia  septent ;  testudinibus  affixa. 

3.  Chelonobia  patula,  Ranzani.     (Drawin,  'Balanidse,'  p.  396,  Tab.  14, 

fig.  3). 

Ch.  testa  abrupt^  conica,  admodum  leevi  et  tenui;  orificio  magno, 
fer^  dimidium  diametri  basalis  testae  superante ;  radiis  latis,  Isevibus, 
leviter  depressis. 

Hab, — In  Mediterraneo ;   Africa  occid. ;   India  occid. ;   Australia 
Crustaceis  et  moUuscarum  testis  laevibus  affixa. 
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[Sectio  ttO 

8.  CrenuM — Cobonula. 

1.  Coranula  halanaria,  Linn.     (Darwin,  'Balanidae/  p.  415,  Tab.  15, 

tig.  1>,  Tab.  If),  fig.  3  et5.) 

B.  tentd  maltiim  depressa,  costis  longitudinalibus  planatis,  aciebas 
earum  simplicibus ;  orificio  hezagono-rotandato ;  radiis  testae  ipsiua 
craasitudmem  pacn^  aequantibus ;  valvis  opercularibas,  4. 

Hab. — In  Oceano  meridionali. 

2.  Coronula  diadema,  Linn.      (Darwin,  'Balanidae,'  p.  417,  Tab.  15, 

fig.  3.) 

C.  testi  coronifonni,  costis  loneitudinalibiu  convezia,  aoiebus  eamm 
crenatis;  orificio  hezagono;  radiis  modic^  craaaia,  aidmodum  latia; 
tergia  nullia  ant  rudimentariia. 

Hab. — In  Oceano  aeptentrionali. 

3.  Coronula  regina^  Darwin.     (Balanidae,  p.  419,  Tab.  15,  fig.  5.) 

C.  teatA  globoao-conica  ant  depreaa&,  coatia  loneitudinalibua  mnltdm 
planatia,  aciebua  earum  crenatiaj  auperficie  atriata,  grannlatS ;  orificio 
hezagono ;  radiia  tenuibua  ^  teatae  TalTse  oraaaitudinem  non  auperanti- 
bua ;  tergia  nullia. 

Hab. — In  Oceano  Pacifico. 

4.  Coronula  barbara,  Darwin.     ('Balanidae,'  p.  421,  Tab.  15,  fig.  6). 

C.  teata  (probabiliter)  coronifonni,  coatia  longitudinalibua  conrexia, 
aciebua  earum  crenatia,  auperficie  interna  et  czternA  criatis  trana- 
veraia  aapera ;  radiia  modic^  craasia ;  apatio  inter  radios  et  alaa  aolid^ 
impleto. 

Fou. — In  AngliA,  "  Red  Crag  Formatione." 

9.  Genu9 — Platylepas. 

1 .  Platylepas  bissexlobata,  De  Blainville.    (Darwin, '  Balanidae,  p.  428, 

Tab.  17,  fig.  1.) 

P.  teatft  lineia  tranaveraia  incrementi  conapicuia;  parietibuaporoaia; 
vagini  ad  dimidium  parietum  viz  deacendente. 

Hab. — In  Mediterraneo ;  Afnck  occid. ;  India  ocdd. ;  AoatraM  aep- 
tentrionali. 

2.  Platylepas decorata,  DtJTwin.  ('Balanidae,' p.  429,  Tab.  17,  fig. 2.) 

P.  teata  coatia  longitadinaliboa  tenoiboa,  parte  eamm  inferiore  glo- 
bulia  minutia  decorat& ;  parietiboa  non  porosis ;  membnm&  batali  pari 
cum  testa  convezitate. 

Hab. — In  Oceano  Pacifico. 

10.  Genu9 — Tubicinella. 

1.  Tubicinella  trachealis,  ShtLW.     (Darwin,   'Balanidae,' p.  431, ' 
17.  fig.  3). 
Hab. — in  Oceano  Ptunfico  meridionali. 
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11.  Gemu — Xenobilanus. 

1.  Xmohalani* globicipitU,  Steenstrup,    (Darwio,  *  BalfHiidse,'  p.  -140, 
Tub.  17,  fig.  4,) 
Ilab. — In  Ocenno  Atlanlieo  septentrional i. 

12.  Genu*— CHTiMMAtDS. 

1.  CAtkamalut  slfllalm,  Poli.     (Darwin, ' Balaiiids,'  p.  455,  Tab.  18, 

fig.  1.) 

Ch.  teata  alba  aut  grise&.  pleromqne  moltiim  corroea  et  puoclai 
radiJB  (si  qui  adGuni)  adgustis,  aciebiiE  auiuralibus  tenuissim^  crc- 
natis;  Lergo.  muaculi  depresBona  criatis  infr^  margincm  basalem  vix 
dependeiilibuB, 

Hub. — InEuropS;  Americtl  sept. ;  Brarilifii  Man  Rubra;  Cbinfl : 
California  sepleiit. 

2.  Chlhamalut  antenttatut,    Darwin.     (' Balanidie,'  p.  460,  Tab.    IH. 

%•  2) 

Ch.  tealS  coniird,  plerumque  Ikvi  ;  nisi  profundi;  rori-OB&,  pallida 
Bordid^  camea ;  aaturis  aemper  diatinctia ;  radiis,  bi  qui  adsunt, 
aciebuB  Buturalibus  per-lfevibus. 

Sah.—lD  AuBtralia. 

3.  Chthainaluscirralut,Daiwia.  ('Balanidie,' p.  461,  Tab.  ly.fig.  4.) 
Ch.  teatA  albii  aut  grisea;  vaginu  et  valvia  opercularibus  membrana 

fimhriata  pleruinqne  vestitis  ;  tergo,  angulo  basi-carinali  dependenle  et 
acumiuato. 

Hab.— la  ChiliS,  PeruriS. 

4.  Chlhamalug/amta,  Darwin.     ('  Bnlanidse,'  p.  462,  Tab.  18.  fig.  G.) 
CU.  testd aiibfuBcft,  pticat^  ;  orifido  longitudinc  dupla  majore  quam 

latitude :  tergo  triangulo,  Kquilaterali,  marginibus  basalibua  et  carinalt- 
liUB  leviter  praminentibuB, 
Jiab. ~ln  California. 


(Danrin,  ■Balanidce,'  p.  463,  INib. 


5.  Cktkamalu*  dentalvs,  Kra 

18,  fig.  3). 

Cb.  teata  Bordid^  alb^,  aut  anhfuscS ;  sutuna,  dentibne  inter  se  con- 
correntibna  formatia  ;  lergi  margine  tarinali  prominente. 
Hab.— In  Africa. 

6.  Ckthamalui  Hembeli,  Caand.     (Darwia,  'Balanidie,' p.  465,  Tab. 

18,  fig.  6.) 
Ch.  teala  obacurt  rubro-purpurefi ;  Biitiiria  aut  obliteralia  ant  den- 
tibus  inter  se  eon  current!  bus  formatis ;  hnsi  inlerduiD  per  parietum 

infleclionem  calcarea  faclS ;  scuto,  siilcia  duobua  vel  iribus  ad  mediant 
Talvam  deorgutn  eilendentibus. 
Hab,— In  California. 

7.  Cklkamalaa    inlertextua,    Dsruin.      ('Balauidse,*  p.  467,   Tab.  19, 

fig.  1.) 

[^h.  teala  (si  ben^  conservetur)  viol aceo-purp urea ;  BiUiiris  aut  obli- 
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teratis  aut  ex  interplicatis  laminit  obliquis  formatis ;  basi  membra- 
nacea,  aed  cingente  projectur&  ex  parietum  marginibas  baMlibua  inflexis 
format& :  scuto  et  tergo  inter  se  pronus  calcifactit 
Hab. — In  Archip.  Phiiippino. 

8.  Chthamalus   scabronu,   Darwin.     ('Balanidae/   p.  468,   Tab.  19, 
fig.  2.) 

Ch.  te8t&  (si  bene  conservetur)  obscur^  parpureo-fusca ;  sutaris  ex 
interplicatin  laminis  obliquis  (sed  raro  ben^)  formatis  ;  tergo,  cum  mua- 
culi  depretsoris  fowk  profunda  angusta,  ad  angulum  baai-carinalem. 

Hab, — In  Araeric«e  mcrid.  littore  merid.  et  occid . 

13.  Genus — Cham^sipho. 

1.  Chanujuipho  columna,  Spengler.    (Darwin,  'Balanidee,'  p.  470,  Tab. 

19,  fig.  3.) 

Ch.  suturis,  nisi  in  recenter  natis,  plerumque  et  intern^  et  extern^ 
obliteratis ;  tergo,  cum  depressoris  nmsculi  fossis  parvis. 
Hab. — In  Australia. 

2.  Chamasipho  9cutelli/ortnis,  Dwrmn.     ('Balanidae,' p.  472,  Tab.  19, 

fig.  4.) 

Ch.  rostro  per-exiguo,  elongato,  triangulo:  testae  valvarum  latera- 
lium  unaqueeque  cum  foramine,  et  carinft  cum  duobus  similibus 
foraminibus ;  quae  4  in  columnas  tubulares  testaceaa  conducunt. 

Hab.— In  China  (?) 

14.  Genus — Pacuylasma. 

1.  Pachylasma  giganteum,  Philippi.  (Darwin,  'Balanidae,'  p.  477,  Tab. 

19,  fig.  5.) 

P.  test&  et  operculo  sordide  albis;  testae  valv&  lateral!  et  carino- 
lateral!  alis  similibus  instruct^. 
Hab. — In  Mari  Mediterraneo. 

2.  Pachylasma  aurantiacum^  Darwin.     ('  Balanidae,  p.  480,  Tab.  20, 

fig.  1.) 

P.  testa  aurantiaco  tinct& ;  ad  speciem  externam,  quasi  ^  4  toliim 
testae  valns  format^,  ideb  qu6d  laterales,  et  carino-lateralea  valvae 
utrinque  obscurft  fissurft  soliim  separantur. 

Hab. — In  Australift. 

15.  Genus — Octomebis. 

1 .  Octotneris  anyuhsa,  G.  B.  Sowerby.     (Darwin,  *  Balanidae,'  p.  483, 

Tab.  20,  fig.  2.) 
0.  testft  sordid^  alb&,  asper&,  solidi;  alis  crassis,  aciebus  auturalibus 
obtus^  crenatis. 

Uab. — In  Africa  merid. 

2.  Octotneris  brunnea,  Darwin.     (*  Balanidae,'  p.  484,  Tab.  20,  fig.  3.) 

0.  test^  rubro-fusca  depress^,  tenui,  longitudinaliter  sulcis  tenuibus 
signatft ;  tergi  margine  basali  leviter  in  angulum  flexd. 
Hab. — In  Archip.  Phiiippino. 

40 
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16.  Genv9 — Catophragmus. 

1.  Catophragmu8  polymerus,  Darwin.      (' Balanidse/  p.  4879  Tab.  20, 

fig.  4.) 

C.  basi  membranacea :  sine  appendicibus  caudalibas. 
Hab. — In  Australia. 

2.  Catophragmua  imbricatus,  G.  B.  Sowerby.     (Darwin,  '  Balanidae,' 

p.  490.) 
C.  basi  calcarelt:  cum  appendicibus  caudalibas. 
Hab, — In  Indi&  Occident. 

2.  Fam.  VEBRUciDiE. 

1.  Genu9 — ^Verruca. 
1    Verruca  Strdmia,  MuWer.     (Darwin,  'Balanidse,'  p.  518,  Tab.  21, 

fig.  1.) 

v.  scuto  mobili,  crista  articulari  inferiore  dimidiam  breyia  cristae 
articularis  superioris  latitudinem  non  aequante :  test&  plerumque  longi- 
tudinaliter  sulcatd. 

Hab, — In  EuropIL ;    Mari  Rubro. 

2.  Verruca   lavigata,  G.  B.  Sowerby.     (Darwin,  *  Balanidee,'  p.  520, 

Tab.  21,  fig.  3.) 

V.  scuto  mobili,  cristd  articulari  inferiore  latiore  quam  brevis  crista 
articularis  superior;  tergo  mobili,  latitudine  majore  quam  altitudo, 
cristd  articulari  superiore  in  terminum  subacutum  producto. 

Hab, — In  America  merid. 

3.  Verruca  Spengleri^  Darwin.     (' Balanidae,*  p.  521,  Tab.  21,  fig.  2.) 

Scuto  mobili,  cum  adductoris  musculi  cristft  acut&,  recta,  mediali ; 
scuto  immobili  non  majore  quam  immobile  tergum. 
Hab, — In  Insula  Madeira. 

4.  Verruca  nexa,  Darwin.     ('Balanidse,  p.  522,  Tab.  21,  fig,  5.) 

y.  test^  sub-rubra ;  scuto  mobili  cum  cristis  externis  longitudinalibas 
fortiter  prominentibus,  prseter  cristas  articulares ;  scuto  immobili  ma- 
jore quam  carina,  adductoris  musculi  crista  Tel  lamina  distinct^  nulla. 

Hab. — In  India  occid. 

5.  Verruca  prisca,  Bosquet.     (Darwin,  '  Balanidae,  p.  525,  Tab.  21, 

fig- 4.) 

V.  test^  leevi ;  scuti  mobilis  crista  articulari  inferiore  aliquanto  latiore 
quam  superior. 

Foss, — In  Cretacea  Formatione. 

3.  Fam.  Lepadid^. 

1.  Genus — Lepas. 

1.  Lepas  anati/era,  Linn.  (Darwin,  'Lepadidse/  p.  73,  Tab.  1,  fig.  1, 
var,) 

L.  valvis  aut  laevibus  aut  delicate  striatis ;  ^  duobus  scutis,  deztro 
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solinn  dente  intemo  umbonali  instructo;  pedunculi  parte  Buperiore 

fU8C&. 

Hah, — In  Oceano,  paene  ubique. 

2.  Lepa9  HiUii,  Leach.     (Darwin,  'Lepadide/  p.  77,  Tab.  1,  fig.  2.) 

L.  valTis  levibus ;  scutorum  dentibus  internis  umbonalibna  nullis ; 
caring  k  caeteris  valns,  furcd  etiam  a  scutorum  basali  margine, 
paululum  distante;  pedunculi  parte  superiore  aut  pallid^  aut  auran- 
tiacsL. 

Hah. — In  Oceano,  psene  ubique. 

3.  Lepaa  anseri/era,  Linn.  (Darwin,  'Lepadidse/  p.  81,  Tab.  1,  fig.  4.) 

L.  valvis  approzimatis  leviter  sulcatis  (tergis  praecipu^) ;  scuto  deztro 
dente  forti  intemo  umbonali,  laevo  aut  deute  eziguo,  aut  merU  crista 
instructo ;  margine  occludente  arcuate,  prominente ;  pedunculi  parte 
superiore  aurantiac^. 

Hab, — In  Oceano,  paene  ubique. 

4.  Lepas  pectinata,  Spengler.     (Darwin,  '  Lepadidae,'  p.  85,  Tab.  1, 

fig.  3.) 

L.  valvis  tenuibus,  crass^  sulcatis,  saepe  pectinatis ;  scutorum  crista 
prominente  ab  umbone  ad  apicem,  juxta  marginem  occludentem,  per- 
tinente;  furcae  carinalis  cruribus  inter  anguloB  135°  et  180°  diver- 
gentibus. 

Hab. — In  Oceano  Atlantico,  sept,  et  meridionali. 

5.  Lepas  australis,  Darwin.     ('  Lepadidae,'  p.  89,  Tab.  1,  fig.  5.) 

L.  Talvis  glabris,  tenuibus,  fragilibus ;  scutorum  dentibus  umbonali- 
bus  utrinque  intemis ;  carinae  parte  superiore  lata,  plaud,  suprii  fur- 
cam  ysldh  constricta;  furcae  cruribus  latis,  planis,  tenuibus,  acuminatis, 
intermedio  margine  non  refiezo. 

Hab. — In  Oceano  meridionali. 

6.  Lepas  /ascicularis,  Ellis.      (Darwin,  '  Lepadidae,'  p.  92,  Tab.   1, 

fig.  6.)- 
L.  Talvis  elabris,  tenuibus,  pellucidis ;  carina  rectangul^  flezi,  parte 
inferiore  in  discum  planum  oblongum  ezpansa. 
Hab. — In  Oceano  torrido  et  tepido,  paene  ubique. 

2.  Genua — Pcecilasma. 

1.  Paecilaema  Ktjempferi^    Darwin.       ('  Lepadidae,'  p.    102,  Tab.   2, 

fig.  1.) 

P.  yalvis  5  ;  carinae  baai  truncata  et  cristatft :  scutorum  dentibus 
intemis  umbonalibus  fortibus:  tergonim  acumine  basali  truncato,  mar- 
gini  ocdudenti  paene  parallelo. 

Hab.  in  Japani^. 

2.  Pcecilaema  aurantia,  Darwin.      ('  Lepadidae,'  p.  105,  Tab.  2,  fig.  2.) 

P.  valvis  5  ;  carinae  basi  truncata :  scutis  ovatis,  margiue  basali  per- 
brevi,  dentibus  parvis,  internis,  umbonalibus  instructo :  tergorum 
acumine  basali  perobliqu^  truncato. 

Hab. ^In  Insult  Madeira. 
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.1.  PmilatiM  eraua,  3.  B.  Gny.     (Dffwin  *  l«}MididK.'  p.   197. 1V& 

2.  fl«.  3.) 
P.  vbIvii  ^  I  cnriaK  lermino  buiili  In  diuniin  parmBi  infiMniB  f^ 
dacU):  ■CTilia  courcKi),  ilrntibii*  intrrnu  DmlMoslibiM   MoUia:  Ml^ 
picnr  rudimriitfllibii*,  lix  cnrinft  lilioribua. 

-1.   I'aeitatma /tua.  Darwin.     (■  I^padidtc,*  p.  109,  Ttb.  3.  ff.  4.) 
P.  vah-it  7;  aciilo  utroigiip  6  duobu*  jiuU|w«it»  u%uuntm  feraMft. 

•cjtniFiitD  nitrro  iiitua  deiiiiiio:  Xetp*  brrTiliiM,  Ur  ant  qainr  ^mi 

Udoribui :  cariiiK  termioo  buali  in  diacuni  pArrum  uigvalna  ii 

producto. 

Hab. — In  Afchifwl.  I'tiilippiiio. 


,   lliuda,     (Dm- 


ID,  'L<cp>did«,'  p.    llSilUk. 
;  md  pednnmlan  ama»  tam^ 


b.  Ptteilatma  rfiurni 
2.  «g.  i.) 

r.  vkItji  3  1  •(rntia  acumiDaiit, 
ven^  ■pectuilibui;    dnilibaa  inUmia   umboDmllbiu   forti) 
nulli* :  curiiiEG  UrmiDo  baaidi  iii  dUcum  amplum  aUoDgw 
proditclo. 

//ii<l.— In  NotA  Guinea. 

3.  Gtmtu — DicHBLaiPtn. 

1.  Diekdaipu  Waneickii,  J.  B.  Onif .     (Darwin.  ' 

Tsb.  'J,  fig.  6.)  ^ 

D.  •cuioram  wgnienio  hnaali  ditnlo  latiorv  i]n«m  Mgvmtnm  a«d» 

deaa:  Icrgorum  parte  inreriore  paul6  latiorc  qu«m  octladraa  aoatariB 

argmcniiiin. 

Wa6. — In  AMiipH.  Indico  iiricnub. 

2.  DirAflaspU  Orayii,  Darwin.     ('  LrpadidH,'  p.  113.  Tftb.  X,  ig.  f-T 
D.  iculorun)  afgmpnto  bkuli  ungnaliorr  quam  aripMralnv    OnUl 

denH;  longiludinrpKnr  diniidil :  trrp*  Uipennifonnibtia,  nuv 
iMto,  apinft  poatici,  manubrio  aogiutiorr  <|uani  occladro*  * 
■egmtninm. 

Uab. — Id  Orrano  torrida,  ant  Indico,  ant  Panfico. 

3.  IhrAtioMpu  prlUcida,    Unrwin.      (•  Lepadidn.'    p.    135,    Tak,  X. 

fig- 7-) 

D.  viiUanim  nngularuin  acumtnibai  Miprrinnbiu  e<  inl 
inlrrirrBntibua:  acutorum  at^mcntn  bawdi  mullo  angiiatim  « 
menliim  orirlDden* ;  lonj^itudtiir  ftri  dimidia :  Icr^  InpCBiun 
maTKinc  intrgro,  manubni  acuniine  ad  cariakm  Deio. 

Hab. — [uOmuiQ  Iiitlico. 

4.  IheMiupu  Lowei.  Danrin.     (■  I.rpailidK,'  p.  IW.  Tab.  9.  §g.  K) 
I).  Kiitaram  •c^mrnln  haudi  sagnstiore  umat  ottinAea*  n^mLVrnm, 

loagitudinp  kri  {  :  tcrpirutn  pone  infnran  dnpln  UtioK  <|uis  ««!>- 
drna  *cntonim  Meroentum. 
aai.—lu  luiulfi  MadMi 
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5.  Dichelaspis  orthogonia^  Darwin.      (*  Lepadidae/  p.   130,  Tab.  2, 
H'  10.) 

D.  Bcutorum  banali  segmento  angiistiore  quam  occladens  segmen- 
tum ;  longitudine  fer^  dimidia  ;  duonim  segmentorum  junctioue  cal- 
care& :  tergornni  promincntiiR  marginalibus  iDaeqaalibus  5 :  carinA 
deoreum  in  panro  calyce  lunato  terminate. 

4.  Genu9 — Oxynaspis. 

1.  Oxynaspis  celata,  Darwin.     ('Lepadidse/  p.  134,  Tab.  3,  fig.  1.) 
Hab, — In  Insula  Madeirft. 

5.  Genus — Conchodebma. 

1.  Conchoderma  aurita,  Linn.     (Darwin,  'Lepndidse/  p.  141,  Tab.  3, 

fig.  4.) 

C.  capitulo  duobns  tnbularibus  quaai-auribus  instructo,  pone  terga 
rudimentalia  (saepe  nulla)  positis :  ncutis  bilobatis :  caring  null&,  aut 
omnino  rndimentali :  pedunciilo  longo,  a  capitulo  distincte  separate. 

Hab. — III  Oceano,  paen^  ubique. 

2.  Conchoderma  virgatay   Spengler.     (Darwin,    Mjepadidae,'  p.    146, 

Tab.  3,  f\^,  2.) 

C.  scutis  trilobatis :  tergis  intiis  concavis,  apicibus  introrsiim  leviter 
curvatis:  caring  modicA,  leviter  curvatft:  pedunculo  in  capitolum 
coalescente. 

Hab.^lu  Oceano,  paen^  ubique. 

3.  Conchoderma  Hunteri,  Owen.     (Darwin,  '  Lepadidae,  p.  153,  Tab. 

3,  fig.  3.) 

C.  valvis  angustis :  scutis  trilobatis,  prominentia  lateral!  non  latiore 
quam  inferior:  tergonim  parte  superiore  paene  rectangul^  secundum 
aperturse  marginem  flex& :  carinft  valde  arcuatd :  pedunculo  brevi,  in 
capitulum  coalescente. 

Hab. — In  Oceano  torrido,  aut  Indico,  aut  Pacifico. 

6.  Genus — Alepas. 

1 .  Alepas  minuia,  Philippi.     (Darwin,  '  Lepadidae,*  p.   1 60,  Tab.  3, 

fig.  5.) 

A.  apertura  non  prominente,  capitnli  longitudinis  viz  tertiam  partem 
acquante :  scutis  corneis,  paene  absconditis :  longitudine  tota  ad  quartam 
unciac  partem. 

Hab. — In  Mari  Mediterraneo. 

2.  Jiepas parasita,  S.  Rang.     (Darwin,  'Lepadidae,*  p.  163.) 

A.  apertura  non  prominente,  capituli  longitudinis  f  aequante:  scutis 
corneis :  longitudine  tota  ad  2  nncias. 

Hab. — In  Mari  Mediterraneo  et  Oceano  Atlantico  septentrionale. 

3.  Jiepas  cornuta,  Darwin.     ('  Lepadidae,'  p.  165,  Tab.  3,  fig.  6.) 

A.  apertura  parva,  leviter  prominente  :  scutis  nuUia :  op*^   '       *- 
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riiin(]iif    IribuR,  par*u.  coraprMiii   eniinc&tiu   aMSBdOM    ' 
ninr^incni  uutriicto. 

Uai.—ln  iiiaulii  ladicii  occidoDtalibai. 

4.  Jfepan  labutota,  Quo;  rt  Gitiiiard.     (Danris,  *  l^fpwBdM^*  p.  Itt) 
A.  apertiira  pRrTu  pn>miiieut«  et  lubuloaA :  leulM  ct  pHHaiwaiB 

•cvunditm  marpnrm  carinalcui,  nulli*. 
JIaA. — In  No«u  Zeftlaiidiu. 


7.  Gtniu*— AXELtiui. 
I.  Jittlatma  tqyatieola,  Lor6a.     (Darwin.  '  Lepadida;.'  p.  t70i  ' 

flg.  1-7.) 
Hai. — In  Man  acptcDtnonali,  aqualia  affixa. 

8.  Gfltiia — ALct>>Pi. 
] .  Jleippe  lamptu,  llanoock.     (Darria,   '  llalanid»,*  p.  S30,  Ub.  S 

OtTab.-^l.  flg.  I&-I9. 
Itai. — Littoribna  Anglicia,  DiollBarii  condiU. 

9.  Gemu — Ibl*. 
I .  Ibia  CuminfH,  Darwin.     ('  tepadidn,'  p.  183.  Tab.  -I,  fic.  < 

I.  (faini.)  falvartim  mnripnibni  Uteralibna,  ct  ■npciflci 
cteruleii :  pcdunculi  apinii  plrrumqur  annuti*  rKraleu-foaeia. 
Rab. — In  Arc]iip«l.  Pbilippino,  ct  bttorr  Bunnali. 

'2.  Ibia  ^uadrivalri*.  Oofirr.     (Darwin,  '  I^qiailiibc,'  p.  303,  Tatt.  4, 
fig.  9.) 

I.  (Hrrm.)  valvia  rt  prdnncnli  iptni*  inb-flaTji 
angnlo,    iotronum   (ptrcUnli,  brbete,   qnia   margo   i 
lonsiiia  quam  margo  •riilalii  prominrt. 

Jfab. — In  Auilraliu  nicridiniiali. 

10.  6'pitM— KrALFBLLVH. 

Sertio  f  C«niM>  wmhont  tnfi-ttntrmti. 
Stetio  tt  Varim^  umbonr  nd  apieem  poaiU. 


I 


l^ach.     (Darwin,  '  Lcitsdidn,  p>  222;  TWk.1 


I.   Sfidprlluia   mlgarr 

H-  '5.) 

8,  (Hrrm.)  valtia  14,  li  roitnini  pKnt  nidimrniale 
ntrin^  nuUu ;  Utrribui  iiiprriaribaa  inK^ualilrr  otatia. 

tlab. — la  nartbua  Eurnp*. 
'i.  Sralprllvm  matftium,  Darwin.     ('  Lcpadidx  FomUci,'  p. 
fig.  I.) 

S.   fatti*  probabiliter  14,  lub-rarina  nulla;  lalcnun 
roatralium  umbooibua  libera  (aicut  comua)  promioraubw, 
■cu  irrtiam  partrm  longitndiuii  valranim  irqaautibiu. 

Fom. — In  "Coratline  Crag  FormatinDc,"  AngliA. 
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3.  Scalpellum  ornatum,  J.  £.  Gray.     (Darwin^  '  Lepadidee,'  p.  244, 

Tab.  6,  fig.  1.) 

S.  (Foem.)  Talvis  14,  sub-rufis;  sub-carini  nuUd;  lateribus  superi- 
oribus  quadranti-forniibus,  arcu  crena  profunda  notato. 
Hab. — In  Africa  meridional!. 

4.  Scalpellum  rostratum,  Darwin.  ('  Lepadidae,'  p.  259,  Tab.  6,  fig.  ?•) 

S.   (Herm.)   valvis   15;    rostro  per-magno;    sub-carina  prseBente; 
laterum  paribus  quatuor ;  pari  superiore  pentagono. 
Hab. — In  Archipel.  Philippino. 

5.  Scalpellum  Peronii,  J.  E.  Gray.     (Darwin,  'Lepadidae,'  p.  264, 

Tab.  6,  fig.  6.) 

S.  (Herm.)  Talvis  13;  sub-carinU  prsesente ;  laterum  paribus  tribus ; 
pari  superiore  multiim  elongato ;  pedunculi  squamis  calcareis  nuUis. 
Hab. — In  Australia. 

6.  Scalpellum  Danmnianum,  Bosquet.     ('  Monograph.  Crust.  Fobs,  de 

Limbourg,'  Tab.  4,  fig.  1-5.) 

S.  caring  ad  angulum  115°  flexa,  umbone  central!,  costis  tenuibus 
ab  umbone  utrinque  radiantibus ;  carinse  tectis  et  superioris  et  inferioris 
partis  rectis,  planis,  laevibus. 

FoM. — In  CretacesL  superiore  Formatione. 

7.  Scalpellum  Hagenomanum,  Bosquet.     (Idem,  Tab.  4,  fig.  13-16.) 

S.  carinse  umbone  ad  ^  totius  ab  apice  longitudinis  posito ;  carinae 
tecto  piano,  utrinque  sulcato ;  parietum  et  intra-parietum  confluentium 
parte  superiore  solummod6  cristis  instructo  ab  umbone  radiantibus. 

Fo98. — In  Cretacea  superiore  Formatione. 

8.  Scalpellum  radiatum.  Bosquet.*     (Idem,  Tab.  4,  fig.  17-18.) 

S.  scuti  superficie  cristis  tectIL,  inter  se  aliquantdm  distantibus,  ab 
umbone  radiantibus  ;  scuti  umbone  prop^  medium  marginis  occludentis 
posito ;  termino  superiore  truncato,  lato,  non  acuminato. 

Foss, — In  Cretacea  superiore  Formatione. 

[Sectio  ttO 

9.  Scalpellum  rutilumy  Darwin.  ('  Lepadidae,'  p.  253,  Tab.  6,  fig.  2.) 

S.  (Foem.  an  Herm.)  valvis  14  sub-rufis ;  8ub-carin&  nulla ;  carinae 


*  Scalpelli  4  alisB  species  fossiles,  ad  secundam  generis  scctiouem  pertinentes, 
a  Dom.  Bosquet  dcscriptse  et  nominatse  sunt.  Jam  cum  equidem,  ubi  ysIys 
disiunctfe  reperiuntar,  nomina  specifica  non  nisi  carinis  (et  interdiim  scutis) 
tribuere  soleam,  jS'.  pulchellum,  Bosq.,  hie  inserere  non  possum,  cujus  scuti  aut 
cariiue  fragmenta  valde  imperfecta  solum  repcrta  sunt.  Scalpellum  gracile, 
S.  pygnueum,  et  S,  radialum,  Bosq.,  omnia  Scalpello  niaximo  et  ejus  varieta- 
tibus  tam  prop^  associantur,  ut,  cum  ipse  specimina  nou  viderim,  characteres 
breves  diaguosticos  hie  exhibere  non  audeam.  Vemntamen,  cum  Dom.  Bosquet 
se  hujus  rci  penitiis  peritum  se  probaverit,  longissimb  abest  ut  in  dubium  yocare 
velim  quin  bse  species  revera  distincta:  cxistant. 
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Ucto  pUno,  atriQt|uc  crisUi  ratundalik  inrtropla,  mmtM^nt  I 
CBto.     LHteribuB  itu|ii'riuribu»  lAtiInilin«  duplo  loogwnMW- 

10.  Si-ttlpfllum  ritloMm,  Leuli.    (DAnrin,  '  Uepadidm,'  p.  '274.  IWk  1 
%■  «■) 

8.   (llcrm.^  ralvii  II  ;  *ub-ro*(ro  el  aali-cuiDn  pnc«rotiba»i   i 
pimc  KctA  ;  lati-rtiia  pKribu*  Iribu*,  jMri  •Dpcriora  U ' 

ifoA. — In  maribus  oritnlalibiu. 


(Dftrwb. 


11.  Stealpellym  ipiadratum,   Duon. 

Tab.  i,a%.:\.) 

S.  tcclu  panriibuiKiuc  cariuie  pUni*,  bcnbu, 
roluodato.    l^tenbai   i 

v. — ill  "  Eucenil  Kormatio: 

12.  Seatpellum /o4*ula,  Darwin 


Upwl.  Pom.* 


bupniofibua  i 

.  ('  Upid.  foM.'  p.  34,  Tab.  I,  %.  4.) 

S.  rjiriiiA  intra-parictibiu  in>lruciu ;  Ucto  ntrinqa*  etmtm  aafai^ 
tninidi*,  aupfnir  |jlnnatii,  mar{;iiialOi  luarpDc  baaali  obtiue  ■rttannHk 
Latcribu*  »upcri<iribaa  (fuiu(|Qi; -laic rail btu,  ciwii*  duabaa  modttm  A 
apicv  ad  marpncm  baMlem  cuiiiiuuniu. 

FoMt. — In  Cretacdi  BUpfriow  Furmatione. 


{pnr 
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13.  ScalpvUtim  otaxtmHm,  J.  Sowetbj. 
Tab.  2,  fig.  \-Ul.) 
S.  caritiA  inlra-parielibua  iniiructA;  Uait  tubangulvi  rtl  mfaoifr^ 
nato  i  raargine  baiali  rpctnutpilariter  aculo :  toiu  <ral<t  pina   i 
inlrore&m   arcualii,    niril    marp:i»r  iul«rutt  fer«-rrrlu ;  ucto  t 

tiliia  miniice  rutirpxn ;  lupfrficie  pKiit  Ivrt,  alnla  paueia  i 
un|;itudiualibiia  dt-ratw ;  b-ctiim,  parirtca,  rl  inin-pariclca  i 
coati*  plua  miuuaic  promineutibtii  atiparautuf. 

Far.  Iifpieum.  (Tab.  2,  fig.  1.  i,  J,  H.) 

S.  carinA  introni^in  Icriter  arcuati,   latitadiiw   valitK   i 
•ap<fan(c;  U-ctu   tniu*VL-r»6  Icniter  uciuto;    parictibaa  intfS'panMa- 
btiMjue  anguatii,  auprrlicie  pnrite  iten. 

far.  rylimJratrum.     (Tab.  2,  fig.  2). 

S.  parte  ■upehorc  rarinK  libera  promiBnilii,  pane  iMenof*  tatt*- 
parictibua  rotundatia,  inflrxi>,  iu  rrplelA,  iit  pvnp  rjliitdriea  flatj  mm- 
pttHrw  «iirrna  ben,  tccU  parictihuaque  pttne  coBflamnliua. 

Far.  tulealum.     (Tab.  2,  6f;.  3.) 

8.  rarinu  inirnriuni  valda  arcuati,  aaWarinat&i  talne  luilaifaa 
eiiek  dimiHinm  altiiudiniaRquanu,  lecto  mnaimi  pmvpu  ai  i  nam  i 
panelibu*  intn.parirtibniqD*  laliuacnlia.  Apin-  maltAb  rrpletOw  Hbti4 
pantulum  pramincntf ;  lupfrficie  eilcniA  atnii  panna,  n>tUKkb%  ad 
alirram  td  uUutnqne  laiua  ooaumim  duarum  tcclum  et  paneta*  a 

Fm*. — In  Cririaeil  aupctiora  forniBtiouv. 
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14.  Scapellum  lineatum,  Darwin.      ('Lepad.  Foaa/  p.  35>  Tab.  2,  fig. 

11,  12.) 

S.  superficie  tot&  cariiiae  lioeis  tenuibus,  rotuDdatis^  longitudinalibus, 
proximis,  microscopicis  obtecta;  cristae  centralia  costa  crasaiore; 
coatia  duabus  Tel  tribus  tectum  et  parietes  separantibus ;  latitudine 
yalvae  circa  dimidium  altitudinia  aequante ;  intra-parietibua  latiuaculia, 
nulla  costa  conspicu^  a  parietibus  separatiB ;  apice  aolid^  repletOy  ali- 
quantulum  liber^  prominente. 

Foss. — In  Cretacea  inferiore  Formatione. 

15.  Scapellum  hastatum,  Darwin.      ('Lepad.  Fobs.'  p.  37>  Tab.   2, 
fig.  13.) 

S.  carina  intra-parietibua,  intrii  paululiiro  positiB,  inBtructi ;  valv^ 
totIL  introrsiim  vald^  arcuati,  margine  intemo  non  recto;  margine 
basali  acuto,  lanceolato;  valvi  tcnui,  leevi,  tecto  tranaverse  leniter 
arcuato ;  parietibus  k  tecto  vix  disjunctiB. 

/•oM.— In  "  Grey  Chalk,  Dover." 

16.  Scalpellum  angustum,   Dixon.     (Darwin,  'Lepad.   Fobs.'  p.  37, 
Tab.  1,  fig.  2.) 

S.  caring  angustll,  introrsiim  vald^  arcuata  ;  tecto  k  parietibuB  rect- 
angul^  inflexis  coBt4,  (ut  videtur)  disjuncto ;  intra-parietibua  usque  ad 
dimidium  valvse  pertinentibus,  deinde  obliqu^  et  abrupt^  truncatia ; 
margine  basali  acut^  cuRpidato. 

Foss, — In  Cretace^  Formatione. 

17*  Scalpellum  quadricarinatum,  Reuss.     (Darwin,  Lepad.  Fobs.'  p. 
38.) 

S.  carina  intra-parietibuB  latis  (ut  videtur)  instmcti ;  tecto  trana- 
yerB^  piano,  Isevi,  costsL  prominente  utrinque  marginato;  margine 
basali  abrupt^  truncato. 

Foss.— In  "Untern  Planer-Kalke,  Bohemia." 

18.  Scalpellum  trilineatum^  Darwin.     (Lepad.  Fobs.*  p.  38,  Tab.  1, 
fig.  5.) 

S.  carinse  tecto  tranBverB^  leniter  arcuato,  subcarinato,  costi  central! 
et  costis  duabus  lateralibus,  rotundatis,  tumidis;  parietibus  angustis 
leviter  concavis,  rectangul^  inflexis. 

jPom.— In  "Grey  Chalk,  Dover." 

19.  Scalpellum  simplex,  Darwin.    ('  Lepad.  Fobs.'  p.  39,  Tab.  1,  fig.  9.) 

S.  carina  laevi ;  parietibus  angustissimis,  rectangul^  inflexis ;  tecto 
Bubcarinato,  transverse  mediocriter  arcuato ;  margine  basali  rectangule 
acuminato. 

Foss, — In  "  Lower  Greensand." 


20.  Scapellum  arcuatum,  Darwin.  ('Lepad.  Fobs.'  p.  40,  Tab.  1, 
fig.  7.) 

S.  valvarum  lineis  angustis  elevatis  ab  apice  radiantibus :  carinas  tecto 
tranBvers^  leniter  arcuato,  et  parietibus  rectangul^  inflexis,  leniler  con- 
cavis,  Isevibus. 

Foss.— In  "  Gault." 


SYNOPSIS   SPKt;iKllt!M 


21.  Seatpdlum  toliitulMwi,  Stwnstnip.     (Duvin, '  L^ad.  P<H^'  p-K. 


S.  Tftlvariim  linci*  UtiuMmli*  eirvada  i 
i  proiniuvutr,  i-t  crii 


nnmU.  intacsi. 


parte  »upprn>n 
nKli  iniinirti'i. 

f'lMU. — In  CreUcea  miperiore  Formtlione  ;  ScuitL 

2'J.  Sealptflum  tubtrrntatum,  Darwin.  ('  Lepad.  Fata.*  p.  43,  Tah.  I. 
fig.  10.) 

8.  valtramm  liiiei*  tcnuibu*,  tubtrcnUti*,  eleratU,  ab  aptoe  lattm^ 
biiR!  carinic  Icctn  tniiMtn^  leuiler  arcuato,  el  pariMtboa  aUiMMi 
acutj  umbune  prope  in  medio  marpnii  occludtntia  poaito.  tatmt 
dnobni  Mb  umboiie  od  nnf^ulum  bani-laUnJera,  «  ad  bwiali*  nvpM 
tneJitini  dc-currKilibui. 

Fa**. — In  Cretacfii  Fonnstione. 

23.  Sraliirnum  tnniparcatum.  Darwin.  (-  Lopad.  Fom.'  p.  44,  Tbb.  I, 
fig-  6) 

S.  carina  ignniA:  (cnti  conti*  duoba*  ah  nnbone  ad  asfMlsB  W»- 
Uurdrm   e.i  aJ   mar^nia  baulia   mpdiiim   dccurrmlibna  i    «t| 
inter  banc  coitam  rt  marpDem  occludentcm  lineia  Irnntl 
nalibiis,  elcTBtin  inslruclu 

FotM. — lu  Cretacej  auperiore  FDnnatiotici  Scanift. 

'H  Sralpellum  (f)  treta,  Sirrndrnp.     (Darvin,  '  Lqwd.  fmm,' 
Tab.  I,  tig.  11.) 
8.  lalvis  iRTibm  U'niiiiiimis:  *cuti  nmbooe  profit 
ni*  Dccladenti*  poaito  1  co*ti»  tribui  obtriiri*  ab  uiubi 
trrgin-lBleraleiD  et  ba«i-laleralen>,  et  ad  mnlium  narpaia  hMAUs 
n-ntibui :  carina!   apice   et   margine  baaali   acntia  \  &■   ' 

Fom. — In  Crrtacel  Ponnationr. 

11. — (r'nau — PoLUrlfKS. 
f .  Seula,  avt  litwi«  awl  linrti  Memtn't  Ifti^ilmt  * 
A.  Snila,  eotl4 ab  apiee  ad  ffittrum  margiitii  batMlu  aem  i/rraii— f>. 
n.  Scuta,  cottd,  no/muaquam  miobioMi,  it&  apirt  mJ  ermimm  j^mmm 

iimalu  decvrreKlr. 
tt'  Smta,  atti  tmgittdinaliter  out  Imment  (t. 
ineremeHli)  rotlala. 


•  daB^lfH 


'«4/nn  li» 


I.  PoUiriptM  eontueopia.  teach.     (Itarwio.  '  Lcpailiilv.'  p.  WS.  Ta4 
7.  fig.  1) 

i*.  capilulo,  valiarum  dnobu*  aut  pluribui  <nb  nmln  nfUnllM  u 
■tructo:    raltria    albia,   auE   ^laucia:    peduuculo,   iquiaanim   i 
rcrlicillia  ■jrmoictrici  dupoaiti*. 

Uah. — In  Bunpi. 


£T    INDEX   STSTEMATICUS.  635 

2.  Pollieipes  elegaiu.  Lesson.     (Darwin,  '  Lepadidae/  p.  304.) 

P.  capitulo,  valyanim  duobus  aut  pluribus  sub  rostro  yerticillis  in- 
structo :  valvis  et  pedunculi  squamis  rufo-aurantiacis :  squamarum 
Yerticillis  densis  symmetrice  dispositis. 

Hab, — InPeruvia  et  Mexico. 

3.  Pollieipes  polymenu,  G.  B.  Sowerby.     ('Darwin,  'Lepadidse,' p. 

307,  Tab.  7,  fig.  2.) 

P.  capitulo,  valvarum  duobus,  tribus,  aut  pluribus  sub  rostro  yerti- 
cillis instructo;  valns  sub-fuscis;  lateribus  k  supremo  ad  iufimum 
gradatim  quoad  magnitudinem  positis ;  carinse  margine  basali  (intror- 
siim  spectanti)  ad  medium  excavato ;  pedunculi  squamamm  verticiUia 
densis,  symmetric^  dispositis. 

Hab, — In  California  et  Oceano  Pacifico  meridionali. 

4.  Pollieipes  spinosus,  Quoy.     (Darwin,  '  Lepadidse»'  p.  324,  Tab.  7> 

fig.  4.) 

P.  capitulo  valvarum  uno  aut  pluribus  sub  rostro  yerticillis  instructo : 
laterum  pari  superiore  vix  inferioribus  longiore:  membrana  yalyas 
tegente  (post  desiccationem)  subfusca  flayescente :  pedunculi  squamia 
inaequalibus,  non  symmetricis :  yerticillis  lougiuscul^  distantibus. 

Hab, — Noya  ZeaJandi^. 

5.  Pollieipes  sertus,  Darwin.     (' Lepadidse,'  p.  327,  Tab.  7,  fig.  5.) 

P.  capitulo  yal varum  uno  aut  pluribus  sub  rostro  yerticillis  instructo : 
laterum  pari  superiore  yix  inferioribus  longiore :  membrani  valvas 
tegente  (post  desiccationem)  fusco  rufescente  obscuro :  rostro  dimidiam 
carinse  longitudinem  eequante,  superficiei  internse  altitudine  latitudinem 
plus  duplo  superante :  pedunculi  squamis  insequalibus,  non  symme- 
tricis :  yerticillis  longiuscule  distantibus. 

Hab, — No¥^  Zealandia. 

6.  Pollieipes  eoneinnus,  J.Morris.      (Darwin,  'Lepad.  Foss.*  p.  50, 

Tab.  3,  fig.  1 .) 

P.  scutis  peene  quadratis,  margine  basali  prop^  rostrum  subconcayo, 
segmento  tergo-laterali,  ^lineis  increment!,  ut  yidetur,  reflexis  formato, 
lato,  rotundato  et  prominente:  tergis  latis,  paene  quadratis:  carinie 
margine  basali,  ut  videtur,  acuto. 

Foss.— In  '  Oxford  Clay.* 

7.  Pollieipes  oolitieus,  fiuckman.      (Darwin,    'Lepad.   Foss.'  p.  51, 

Tab.  3,  fig.  2.) 

P.  scutis  triangulis ;  superficie  undulati ;  margine  basali  rectangul^ 
ad  marginem  rectum  tergo-lateralem  posito  ;  segmentum  tergo-laterale 
h  lineis  reflexis  incrementi  formatum  deest.  Carind  psene  recti,  semi- 
cylindridl,  margine  basali  quadrato. 

Foss,— In  *  Stonesfield  Slate.' 

8.  Pollieipes  Nilssonii,  Steenstrup.     (Darwin,  '  Lepad.*  Foss.  p.  52, 

Tab.  3,  fig.  1 1 . 

P.  scutis  triangulis,  planis :  margine  basali  cum  margine  ocdudeute 


NTNOI-SIS    8PECIKIItIM 


angalum 


marginc  recto  ter^o>Uter«li,  wMalaH  ^ 


c  rt-ctnm, 

rrm   formanir :  drcil   tngmemuiii 
ffldiii   foriDiliiin.     Cahnl  muontu 
cruaAi  nmrgiiiio  baialii  mucrnnr  obtiiH. 

row. — In  CnrUcrA  luptrrion^  Kommtioiie  i  Soutii. 

9.  J'otliciprt    IlautmanHi,    Kocll.       (DarwiD,    '  Lcpad.    Fo**.*    p.  i^ 

Tab.  3.  fig.  3.) 

P.  •cutM  ■ubiriuigulis,  uigiilo  tMai-Uurali  n]d«  rotnndaco  i  ^fM* 
produrlo ;  margini?  biuali  cum  mnrKine  oecludvntt  mapAoat  pas* 
rectum  formNiitc ;  tatiruft  aiticii  tupcrficic  promtucnte.  ■■■niiMi|w 
tcrgnli  aulcHlo. 

Fott. — lu  '  HilmliOD,'  Ocrmaiiiu. 

10.  I'ollifipt*  patittu,  Darwin.     ('lA-paJ.'  Co«.  p.  M,  Tab.  3,  i|^  4.) 
i*.  ncuti*  frr^  rhomhicii.  IniTiMinili ;   marginr  baaali  csm   i 

occtudrnU'  nngiilum  rrctii  majnrcrn  ri-irinaiiU ;  oiarglix  ocidflifauu  ■ 
jcclorft  pariFtali,   linrari,  mimilft  inatructoi   iutrniA  apleb  ■ 
conrjitft. 
Fo$*.~\a  'OaBlt.'{T) 

11.  Pollieipf*  irlongaluM,   StceQitrup. 
Tab.  3,  fig.  3.) 

V.  Rcutii  pECDC  (itiadrati*;    margioe  occIudniU 
mu^nis  Urgo-latcriilia  rcrtangul<-  ad  margiuvm  ' 
oblitso. 

t'oM. — In  CrrtacrA  Formaiionp  albA.     Dania. 

12.  Pollieipet  acuminatiu,  Darwin. 

P.  aciitU  elongatin,  triangnlii ;  marguie 
deute  angiduni  recto  long^  ntinorem  furmanle  i  inietnA : 
conciTA. 

Fott. — In  CrcUceA  Pormatione. 

13.  PollieipttJngtlini,  liwmin.    ('Lrpad.  Poaa.' p.  56.  I^b.3.  %.7J 
P.  aciitia  cloiigatia.  iriangiilu,  tnargiDc  baaali  mvpi  aagainm  na^ 

tralem  in  proniiiiriiiiDm  ohliijui.-  rotiindaum  proaocto  i  i 
BUpcrticic  proniincnlr,  margitir  orfludrnlc  nulcato. 
FtMt. — In  CreCaceft  lupcncirr  Pormatiooc. 

N.  Pollieipt*  rfjimu.  i.  Snwerby.     (UarwiD.  '  Lqiad.   foaa.*  pi.  UL 
Tab.  3.  fig.  H.) 

P.  tcutia  lenuibua,  mbaraliboa  ;  margin*  baaali  ciiin  nMrjpua  «eel>> 
dcnU  auguiiim  r«cio  loog'^  niajomn  fonuanlc  ;  coalA  ubM^rtft  rotiiwIatA 
ab  apicc  ad  Riigutiini  baii-Uli-rBlrm  ilcnirrrnlc,  Talram  ia  Um*  fn* 
■qaalca  jiartca  n^paranlc.  Carinli  lincnn,  trar.iTrrai  abrupt^  ■ 
mantina  baaali  multiim  pruductu,  apico  Lnincato.  lAienlraa  * 
rionboa  nib-pentagtiuia. 

FoM. — InAngliu:  '  Eoccuii  Fannationt .' 


ioUmAifMft 
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[Sectio  t,  B.] 

15.  Pollicipes  carinatus,  Philippi.     (Darwin,   'Lepad.  Fobs.'  p.  60, 
Tab.  3,  fig.  9.) 

P.  scutis  crassiusculis  ad  formam  trianguli  sequiangoli  accedentibus ; 
margine  occludente  extern^  co8t&  humili  firmato ;  co8t&  firm&  ab  apice 
ad  ceDtram  raarginis  basalis  decurrente ;  margine  basali  recto ;  angulo 
basi-laterali  truncate,  brevi ;  segmentam  tergo-laterale  ex  lineis  incre- 
menti  reflexis  formatum,  deest.  Carina  extern^  vald^  carinat&  cum 
Bulco  lateral!  ad  utrumque  latu8. 

FoM, — In  Form.  Tertiarisi,  Sicili&. 

16.  Pollicipes  fflaber,  Roemer.   (Darwin,  'Lepad.  Fobs.'  p.  61,  Tab.  3, 
fig.  10.) 

P.  Bcutis  Bubtenuibus,  latiusculis,  ad  formam  trianguli  aequianguli 
accedentibus;  margine  basali  non  prorsus  recto;  tergo-laterali  seg- 
mento  e  zonis  incrementi  reflexis  formato,  ubi  (iatissimum),  reliquie 
valvee  dimidium  sequante :  margine  tergali  apicis  inttLs  sulcato.  Cannae 
margine  basali  obtus^  acuminato.  Lateribus  superioribus  triangulis, 
tertiam  partem  longitudinis  tergorum  aequantibus.  Lateribus  anticis 
inferioribus  singulis  costd  prop^  terminum  marginis  basalis  decurrente. 

Foss. — In  Cretace&,  super,  et  inferiore  Formatione. 

17*  Pollicipes  unffuis,  J.  Sowerby.     (Darwin,  'Lepad.  Foss/  p.  6*1, 
Tab.  4,  fig.  1 .) 

P.  scutis  incognitis,  verisimiliter  ut  in  P.  glabro.  Margine  basali 
carinae  obtus^  acuminato,  sub-rotundato.  Lateribus  superioribus  elon- 
gatis  triangularibus,  dimidium  longitudinis  tergorum  superantibus. 
Lateribus  anticis  inferioribus  costa  subcentrali  instructis. 

Foss,— In  '  Gault.' 

18.  Pollicipes  validus,   Steenstrup.     (Darwin,  '  Lepad.  Foss.'  p.  68, 
Tab.  4,  figs.  2  and  3.) 

P.  scutis  crassis,  angustis ;  margine  occludente  extern^  costa  rotun- 
dat^  forti  firmato ;  intus  prominentia  rostrali  infra  marginem  rectum 
basalam  dependente ;  costd  ab  apice  ad  marginem  basalem  propiiis 
ad  rostralem  quam  ad  basi-lateralem  angulum  accedente.  Carin& 
laevissinia,  transversa  semicylindric^l ;  parte  snperiori  libera  promi- 
nente,  intern^  aut  plana  aut  crista  centridi  instructa. 

Foss, — In  Cretacea  sup.  Formatione,  Scani^  et  Maestricht. 

19.  Pollicipes  Darwinianus,  Bosquet.     (MonographieCrust.Foss.de 
Limbourg,  Tab.  I,  fig.  8-16.) 

P.  scuti  marginibus  basali  et  occludente  angulum  solum  35^  for- 
mantibus ;  intdd  prominentia  rostrali  infra  marginem  basalem  depen- 
dente ;  costa  ab  apice  ad  marginem  basalam  propeniodiim  ad  angulum 
rostralem  accedente.  Tergo  paene  pentagono,  intiis  prominentia  k 
medio  marginis  scutalis  surgente. 

/'oM. — III  Cretace^  superiore  Formatione. 


088  at>orsi8  spscikaoh 

20.  Potliripf*  dortalu*.  SieeoaUup.     (Darwin.  '  LepmA.  F«m.'  f.  •( 
T«b.  -),  fig.  4.) 

P.  tculii  cruais;  ai)  rormkin  trianguli  nqaiaagoJi  Mve^tabl^ 
marline  occludrnu;  cxtrrnft  co*tu  roiundsla  fiimkta ;  sAfwIv  W*- 
laterali  \a.ik  truoeato,  iliniiilium  loiigiluilinu  marpni*  btirnkt  tnv 
nqnautoi  trrgo- lateral i  argmcnlo  ex  Ixata  iufmnrnti  raflvxia  t 
anKiistiMimo.  Tergorirm  CMtu  recta,  lalA,  procltri,  ab  < 
gulum  bunlcm  dccurrrnte ;  angulo  hasali  acntani  *m 
truurato. 

I'oM, — In  Crctaccft  auperiorc  Furmaiione,  Daotii. 


[fi  Scula,  out  longitudinaliter  out  trantrmi  0-( 
inertmeHtff  eottata,] 

'2\.  PMicipei  miUlla,  Liun.     (Danrin,  '  L#[Muli(l«,*  p.  316,  1W  *. 
flg.  3.) 

P.  capilulo  vaWariim  noiro  tub  rotlro  feriidlla  ioalmcto  :   haiiM 
pari  tmpmure  (inlroranm  xpcclanli)  infenurum  magnitudiacM  l«  tm 

3uat«r  auiwraute:  lat«ribun   iurcrioribai  utnnquc  obu^ipeotlba* :    ■•' 
uiiculi  aqiiamariim  TerticilltM  deiiai*.  ■jrmmrtncd  diapontia. 


Hab. 


::x 


liiRulii  Indicit  arirulaliUua. 


22.  PoUicipia  itriatia,  UarwUi.     ('  Lepail.  Pom.'  p.  70.  Tab.  4.  Ag.  ^  i 
P.Titlritl[)uf;;itii<linalitt;riinalu:  Mrati*  Rub-tnangulia,  iiiaiaim  Vitm 

latrrali  Talde  arcuato  ci  proraicH'Titu ;  ctwta  aliaciiri.  mtiuidatA,  ab  afM 
■d  aneulum  bani-Uteratrm  drcurreDic  ;  iuurua  apicu  •nperficiv  -ttrf' 
replctii,  aine  aulca  manifrato. 

foM.— In  Cretacn  luperiore  FDmutdoDf,  Anglii. 

23.  PtillieipM  trmilnliu,   Darwin.     (' Lrpad.    Fow.'   p.   '3;   Tab.  ^ 
fig.  fi-) 

F.  TalTK  toQgttadinalitrr  et  iranaterac  coitatia ;  •enlanm  iaan.MM 
baaali  breri,  rccto,  com  marginc  occliid«nt«  aDf^ulnm  m-tVH  fonBaaar. 
coatu  parietali  tcniiiiitmii  all  apice,  ad  au^um  pnMUMnicM  b**- 
latrnlem  dccurrcnlc ;  hux  talfam  in  duaa  panea  iBsqnalM  Atti^  t 
quibiit  portio  tcrgo- literal ii  Utior  «at. 

Pom. — In  Crriacra  Fnrmatione. 


'  ^  Ti. 


L 


24.  Pollieipf$  riffidia,  i.  Sowcrfajr.     (Danrin,  '  Lepard.   Pea 
Tab.  4.  Bg.  7.) 

P.  Talria  trantrcni  coatatii :  arutonim  margine  bacali  racla,  i 
maniDo  occliidootr  angulnm  recto  inajor«m  fonDanlr;  coatA  a 
uma.  psrictali,  ab  apin  ad  angnlum  iMu-laicralem  dcoumalci 
mata  currft,  panctali,  ad  aiigultiin  baaalcm  drcurrmle  ii 
baaali   in   praminrDtiam   pairam    temiiuaotc.   Ulvribu  | 
paiallHi*. 

Fm*. — In  'Ganlt.' 
■2b.  Palliripti/alUu.  Darwin.     (■  Upai).  Poaa.*  p.  7&.  l^b.  4,  %.  fl 

P.  *alna  tnasTf  rtc  cotlalii ;  acutia  mar]pnc  baaJi  dor  ivcta,  ^»> 
guium  pvoe  rectum  cum  maisin«  oMludcntc  f«niianlc  j  coati.  pao»- 
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tibns  obliquis,  ab  apice  ad  angulum  basi-lateralem  decarrente :  tergis, 
coBla  curTatsL,  parietibus  obliquis,  ad  angulum  basalem  latum,  rotun- 
datum,  decuirente. 
Fo99, — In  Cretace&  superiore  Formatione,  Angliii,  ScanicL,  HaDoveri&. 

26.  PoUicipes  elegans,  Darwin.     ('  Lepad.  Fobs.'  p.  76,  Tab.  4,  fig.  9.) 

P.  valvis  longitudinaliter  et  trans^ers^  striatis:  scutonim  margine 
basali  recto,  cum  margine  occludente  angulum  recto  paulo  majorem  for- 
mante;  cost&  parietali,  latiore  quam  pro  solit^  incrementonim  linearum 
latitudine,  ab  apice  ad  angulum  basi-lateralem  decurrente :  tergorum 
cost&  parietali,  rectsL,  ad  apicem  basalem,  acuminatum  decurrente. 

Foss. — In  Cretacea  superiore  Formatione,  Scania,  Dani&. 

[Species  aliquot  quas,  acutis  incognitis,  auetores  a  valvis  insiffnihus 
nomindrunt,  h\c  pro  tempore  solummodo  iterum  describuntur,'] 

27.  PoUicipes  Bronnii,  F.  Roemer.     (Darwin,  '  Lepad.  Foss.'  p.  77, 
Tab.  4,  fig.  10.) 

P.  caring  Isevi,  subcarinatsl,  margine  basali  arcuato  et  turgido ;  tot& 
yaly^  vel  extrorsiim  arcuata  vel  pnne  recta ;  intern^,  costis  duabus 
elcTatis  ad  utrumque  latus  partis  superiohs  libere  prominentis. 

Foss, — In  *  Upper  Greensand,'  et  *  Hils-conglomerat.' 

28.  Pollidpes  planulatus,  J.  Morris.     (Darwin,  '  Lepad.  Foss.'  p.  27, 
Tab.  4,  fig.  11.) 

P.  tergis  Bubrhombicis,  latis,  leevibus,  apice  basali  lat^  truncato, 
latitudine  dimidium  longitudinis  marginis  occludentis  sequante;  apice 
basali  truncato  angulum  rectum  cum  margine  scutali  formante;  parte 
superiori  marginis  scutalis  cuspidem  latam,  rotundatam,  leviter  pro- 
minentem  formante. 

Foss.— In  '  Oxford  Clay.' 

12.  Genus — Lithotrya. 

1.  Lithotrya  dorsalis,  6.  B.  Sowerby.     (Darwin,  'Lepadidae,'  p.  351, 

Tab.  8,  fig.  1  a'.) 

L.  scutis  terga  august^  obtegentibus :  carina  intils  concava ;  rostro, 
duorum  aut  trium  squamarum  subjacentium  latitudinem  Kquante: 
lateribus,  squamarum  quinque  subjacentium  longitudinem  sequantibus, 
Buperficie  interna  august^  elliptic^:  pedunculi  squamis  superioribus 
yerticillum  secundum  minus  duplo  superantibus. 

Hab, — In  Insulis  Indicis  occidentalibus. 

2.  Lithotrya  eauta,  Darwin.     (' Lepadidse,'  p.  356,  Tab.  8,  fig.  3.) 

L.  scutiB  terga  ampl^  obtegentibus :  carina  intUB  concavi :  rostro, 
squamarum  subjacentium  latitudinem  yix  sequante :  lateribus,  squamas 
subJRcentes  sesquitertio  superantibus,  supei^cie  intern^  lat^  elliptidi : 
pedunculi  squamis  superioribus  yerticillum  secundum  psene  quadruplo 

superantibus. 

Hab. — In  Australia. 
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(Darwin,  'Lepadids/  p.  359i{ 


3.  lAlkotrya  Nicobariea,  Reiulisrdt. 

Tab.  H.  fig.  2.) 

L.  Bciitis  terga  august^  obtegeudbua :  citnnsB  cnit£L  internS  lenai 
in  parte  superiore  poaitil :  roBtro  coDspicuo,  Hquamaruin  sei  subjacen- 
tium  latitudiiiem  tei^uante :  lateribui,  auperficie  ioterD^  irianguU 
Bquamarum  Keptem  Bubjacentium  latitudiuem  sqiutDtibtu. 

Hah. — lu  laauliG  Nicobaricii  et  Timor. 

4.  Lithotrya  rkodioput,  J.  E.Gray.     (Darwin,  '  Lepadidce,'  p.  3(>3| 

Tab.  8,  fig.  4.) 
L.  scatia  terga  ampl^  nbtegentibuB :  carinie  crista  intern^  tenui.  in 
parte  euperiore  poaitii :  lateribuB,  superflcic  intem4  symmetric^  et  latfe 
ovat&,  carinte  latitudinie  plus  quam  terliam  partem  Kquantibus :  ter- 
gorum  basali  apice  tenui,   et   augalo  carinali   producto :    rostro 
pedunculo  ignotis. 


I 


ffaft.— (?) 


5.  Lithotrya  Iruncata,  Quoy.     (Darwin,  '  Lepadidse,'  p.  366,  Tab.  9, 

fig.  1.) 

L.  acutie  in  profundam  tergorum  plicam  inBcrtia:  CHrinee  cristu  cen- 
trali  pramincntc  et  rotundatti  in  parte  auperiore :  nistro  et  Inleribui 
rDdimenlalibus,  carinee  latitudinis  qiuudecimam  fere  parlem  ffiquaa- 
tibuB. 

Heb. — In  Arch.  Philippino  el  Mari  Paciflco. 

6.  Lithotrya  Falentiana,  i.  E,  Gray.     (Dar*in  '  Lepadidtc,'  p.  371, 

Tab.  B.  fig.  3.) 

L.  scutia  in  profuadam  tergorum  plicam  insertis  ;  tergoram  opposilo 
auperiore  margine,  plicil  alteril  xqni  profundi!  instrucio :  carins 
crJBta  prominente  ceiitrnlt,  marginibuB  quadratU,  iu  parte  auperiore: 
roBlro  rudimentali;  lateribus  et  pedunculo  ignotia. 

Jlab.—ln  Mari  Rubro. 

13.  Genua — LofticCLA. 
1.  Lorieula  puleketla,  G.  B.  Sowerby,  jun.     (Darwin,  'Lepad.  Fosa.* 
p.  81,  Tab.  5.) 
Fota. — In  CretaeeS  inferiore  Formalione. 

Ordek  IL    ABDOMINALIA. 
1.  Gemis — Cbyptophialcs. 
1.  Cryptophiattttmimtut.Xittrinn.  (' Balanidfc,' p.  ^fiC.  Tab.  23el  24.)  | 
Hab, — la  littore  occideulali  America  meridionalis. 

Obdeb  in.  APODA. 
1.  CmiM— Pkoteolkpas. 
I.  Proleoleptu  bivineta,  Darwin.     (' Balaiiidw .'  p.  5S9,  Tab.  21  et  25.) | 
Bab. — In  iusulis  indicia  occideutalibua. 
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DESCRIPTION  OF  PLATES. 


PLATE  1. 

Genus— 

-Balan 

us. 

Pig. 

a,  b,  and /(upper  shell). 

Balauiis  tintinnabulum, 

— var. 

communis. 

e  and/  (part  of  shell) 

»f 

>> 

>> 

validus. 

d 

» 

>* 

>» 

coccopoma. 

e 

ft 

)> 

)» 

coDcinnus. 

/  (part  of  shell) 

>> 

>> 

>» 

validus. 

9 

ft 

ft 

$9 

zebra. 

A 

>> 

>> 

»» 

crispatus. 

• 

»9 

19 

») 

spinosus. 

A 

99 

>» 

*» 

occator. 

I 

** 

*> 

»9 

d'Orbignii. 

PLATE  2. 

Genus — Balancs. 
Fig. 

1  a  Balan  us  tintinnabulum, — rar.  communis,  scutum. 

\b  „                 „                   „  occator           „ 

1  c,  id,  and  \e  „                „                  „  communis 

1/  „                f,                  „  coccopoma 

Iff  „                 „                   „  concinnus       „ 

1 A  (magnified)  „                 „     {young)  „  vesiculosus      „ 

1  tand  1  A  „                „                  „  communis,  tergam. 

1  /  „                t9                  >t  coccopoma  i  „ 

1  m and  In  „                 „                  „  d'Orbignii       », 

1  o  „                 „                  „  coccopoma      „ 

2  a,  2  b,  2e,  2  d.     Balanus  tulipiformis,  scutum  and  tergum,  external 

and  internal  views  of. 
3 a, 3b,  3c,  3d,   Balanus  psittacus,  scutum  and  tergum,  external  and 

internal  views  of. 

4  a,  4  b,  Balanus  Capensis,  scutum  and  tergum,  internal  view  of. 

5  a,  5  5,  Balanus  nigrescens  „  „ 

6  a,      Balanus  decorus,  scutum,  internal  view  ;  6  b,  tergum,  external 

view. 

41 
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Fig.  7  a,  Balanus  vinaceos,  Bcntum,  internal  yiew ;  7  b,  do.  external 
view  ;  7  c,  tergam,  external  view ;  7  d,  basal  edge  of  the 
parietes  of  one  of  the  compartments,  showing  the  can- 
cellated Btructare  of  the  inner  lamina. 

PLATE  3. 

Genu* — Balanus. 

Fig.  1  a,      Balanus  Ajax ;  1  b,  scutam  external ;  1  c,  tergnm  external ; 
and  1  d,  scutum,  internal  view. 
2  a,  2  6,  Balanus  stultus,  scutum  and  tergum,  external    views; 

2  c  and  2  d,  scutum  and  tergum,  internal  views. 

3a,      Balanus  calceolus,  36,  variety;  3c,  scutum,  internal  view; 

3  d,  tergum,  internal  view ;  3  e,  spur  of  tergum  toothed. 

4  a,      Balanus  galeatus ;  46, 4c,  scutum  and  tergum,  internal  view. 

5  a,  5  6,  Balanus  cymbiformis,  scutum  and  tergum,  internal  view. 

6  a,      Balanus  navicula ;  66,  6c,  scutum  and  tergum,  internal  view; 

6  d,  scutum,  external  view. 

7  a,      Balanus  trigonus ;  7  6  and  7  e,  scutam,  external  views,  two 

varieties ;  7  d,  scutum,  internal  view ;  7  e  and  7/,  tergum, 
external  views,  two  varieties. 

PLATE  4. 

Genus — Balanus. 

Fig.  1  a  and  1 6,  Balanus  spongicola,  external  views  of  scutum  and  tergum, 

1  c,  var.  of  the  tergum,  from  a  specimen  from  the 
Cape  of  Good  Hope ;  1  d,  var,  of  the  tergum  from  the 
West  Indies. 
2  Balanus  Isevis. 

2  a,  >,         „      fossil,  elongated  car.,  showing  lower  part 

of  basal  cup  filled  up  with  a  cancellated 
mass. 
2  6  and  2  c,     „         „      scutum,  external  and  internal  view  of. 
2£^and2e,     „         „      scutum  (variety),  internal  and  external 

view  of. 
2/,  ))         »      scutum  {variety),  external  view. 

2  g,  )>         »      tergum,  external  view. 

3  a,  Balanus  pcrforatus,  scutum,  internal  view ;  3  6,  tergum,  in- 

ternal view ;  3  c,  tergum,  var.  external  view. 

4  a,  Balanus   concavus   (var,   from   Panama),    scutum,   internal 

view ;  4  6,  scutum,  external  view ;  4  c,  tergum,  external 
view :  4  d,  tergum,  fossil,  Coralline  Crag ;  4  e,  tergum, 
fossil,  Italy. 

PLATE  5. 

Genus — Balanus. 

Fig.  1  a,  Balanus  pcrforatus, — var.  angustus. 
1  6,         „  „  „     Cranchii. 

Ic,  „  ,,  „     mirabihs. 
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g.  1  d,  BaUnut  perforatut — var.  fistulosas. 
2  a,  ,,  amphitrite, — var.  venastus. 
2  bt         t,  „  var.  cirratus. 

2  c,         „  „  „     pallidus. 

2d,        „  „  „     Stutchbari. 

2e,         „  „  „     communis. 

2/,         „  „  „     niveus. 

2g,         „  „  „     obscurus. 

2  h,         „  ,,  scutum,  var.  communis. 

2 1,         „  „         „         „     Stutchbari. 

2kf         „  „  tergum      „     pallidus. 

21,         „  „         ,,         „     communis. 

2  m,  2  n,  and  2  o,  „         „       var.  Stutcbbari. 

3  a,  Balanus poccilus,  scutum,  internal  view;  3  h,  tergum,  external. 

4  a,  Balanus  ebumeus,   scutum,   external   view ;    4  b,   tergum, 

external ;  4  e,  scutum,  internal ;  4  d,  tergum  (var.),  internal. 

PLATE  6. 

Gemu — Balanus. 

ig.  1  a,  Balanus  impronsus  ;   1  b,  scutum,  internal ;   1  e,  tergum,  ex- 
ternal view. 

2  a,  Balanus  nubilus,  scutum,  internal  view ;  2  b,  tergum,  ditto  ; 

2  c,  tergum,  external  view. 

3  a,  3  6,  Balanus  corrugatus,  scutum  and  tergum,  internal  view. 

4  a,  Balanus  porcatus ;  4  b  and  4  c,  scutum  and  tergum,  internal 

views ;  4  d,  tergum  external ;  4  c,  basal  edge  of  tbe  parietes 
of  wall  of  shell. 

5  a,  Balanus  patellaris;  5  b,  scutum,  internal;  5  c,  tergum,  external. 
'  6  a,  Balanus  crenatus. 

6  b,         „  „         smooth  var. 

6  c,         „  „         elongated  var. 

6  d  and  6  e,  „         scutum  and  tergum,  external  views. 

6 /and  6^,  „  „  „         internal  views. 

PLATE  7. 
Genus — Balanus. 

ig.  1  a,  Balanus  glandula,  scutum,  internal ;   1  b,  tergum,  external. 

2  a,  Balanus  balanoides ;  2  b,  portion  of  basal  edge  of  parietes  of 

a  compartment ;  2  c,  tergum  ;  2  d,  tergum,  var. 

3  a,  Balanus  cariosus ;  3  b,  portion  of  basal  edge  of  parietes  of  a 

compartment;  3c,  scutum,  internal  view  of;  3d,  tergum, 
internal ;  3  e,  tergum,  external  view. 

4  a,  Balanus  declivis,  lateral  view,  with  basal  membrane  removed ; 

4  b,  rostrum  (to  left  hand),  two  lateral  compartments,  and 
carina ;  4  c  and  4  d,  scutum  and  tergum,  external  views. 

5  a,  Balanus  Hameri ;  5  b,  scutum,  internal  view ;  5  c,  tergum, 

external  view. 
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Fig.  6  a,  Acasta  leevigata,  tergum,  internal  view ;  6  5,  another  var. 

7  a,  Acasta  fenestrata ;    7  b,  scutum,  and   7  c,   tergum,   internal 

views. 

8  a,  Acasta  parpurata ;  8  b,  scutum  ;  8  c.  tergam,  internal  views. 

9  a,  Acasta  sporillus ;    9  b,   carino-lateral  compartment   (almost 

rudimentary)  and  lateral  compartment,  seen  from  within; 
9  c  and  9  d,  scutum  and  tergam,  seen  ftt>m  within. 

PLATE   10. 
GenM — Tetbaclita. 

Fig.  1  a,  Tetraclita  porosa,  var.  communis. 

lb,        „  „        „     rubescens. 

1  c,         „  „         ,,     nigrescens. 

1  d,        „  „         „     elegans. 

\  e,        „  „        „     communis,  young,  with  radii  developed. 

1/,         „  „         „     patellaris. 

Igy        „  „        basal  edge  of  wall  of  shell. 

1  h,        „  „        basal  edge  of  wall  of  shell,  var.  elegans, 

showing  also  the  structure  of  one  of  the 
rudimentary  radii  or  sutures. 

1  i,         „  „        internal  view  of  scutum ;  1  k,  do.  of  tergum; 

1  /,  do.  of  scutum,  var. ;  1  m,  do.  of 
tergum,  var, 

2  a,  Tetraclita  serrata ;  2  6,  portion  of  external  surface  of  wall, 

low  down,  near  basis ;  2  c  and  2  d,  scutum  and  tergum, 
internal  views. 

3  a,  Tetraclita  rosea,  scutum ;  3  b,  tergum ;  3  c,  whole  shell ;  3  d, 

basal  edge  of  wall  of  shell. 

PLATE  11. 

Genera — Tetraclita  and  Elminius. 

Fig.  1  a,  Tetraclita  purpurascens,  var.  with  surface  disintegrated,  and 
with  the  sutures  united  and  obliterated. 

1  b,   Tetraclita  purpurascens,    var.    well    preserved,    with    the 

radii  developed ;  1  c  and  1  d,  scutum  and  tergum,  internal 
views. 

2  a,  Tetraclita  costata ;  2  b  and  2  c,  scutum  and  tergum. 

3  a,  Tetraclita  vitiata ;  3  b,  basal  edge  of  portion  of  waU  ;  3  e  and 

3d,  scutum  and  tergum,  internal  views  of;  3e,  tergum, 
internal  view,  var. 

4  a,  Tetraclita  cccrulescens  ;  4  b,  scutum  and  tergam  united,  ex- 

ternal view ;   4  c  and  4  d,  scutum  and  tergam,  internal 
views. 

5  a,  Tetraclita  radiata ;  5  b,  scutum  and  tergum  united,  external 

view  ;  5  c  and  5  </,  scutum  and  tergum,  internal  views. 

6  a,  Elminius  Kingii ;  6  b  and  6  c,  scutum  and  tergum,  internal 

views  of;  6rf,  tergum,  var.  external  view  of ;  6^,  tergum, 
another  var,  internal  view  of. 
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Fig.  6  Qt  Creosia  spinolosa,  shell,  seen  from  aboTC. 

66,  6  c,  Creasia  spinuloBa,  var,  1,  scutam  and  tergum,  internal 

view  of;  6  </,  scutum  and  tergum,  joined  together,  external 

riew  of. 
6  tf,  6/,  6^,  Creusia  spinulosa,  var.  2 ;  6  e,  scutum,  internal  view ; 

^f>  tergum,   internal  view  of;  6^  tergum,  of  another 

specimen,  internal  view  of. 
6  A,  Creusia  spinulosa,  var.  3,  scutum  and  tergum  joined  together, 

external  view  of. 

PLATE  14. 

Genera — Creusia,  Chelonobia. 

Fig.  6 1,  6  Ar,  6  /,  Creusia  spinulosa,  var.  4  ;  6 1,  tergum,  external  riew ; 
6  Ar,  the  same,  from  another  individual ;  6  /,  the  same,  in- 
ternal view  of. 

6  m,  Creusia  spinulosa,  var.  5  ;  tergum,  external  view. 

6n,  ^0, 6/),  Gg,  Creusia  spinulosa,  var.  6  ;  6  it,  scutum,  external  view 
of ;  6  0,  tergum  of  same  individual,  external  view  of;  6ji, 
scutum  of  another  individual,  external  view  of;  6  9,  tergum 
of  latter,  external  view  of. 

6  r,  Creusia  spinulosa,  var.  7  ;  scutum,  internal  view  of. 

6 «,  Creusia  spinulosa,  var.  9 ;  scutum  and  tergum,  calcified  to- 
gether, external  view. 

6^,  Creusia  spinulosa,  var.  10,  scutum  and  tergum,  calcified  to- 
gether, external  view. 

617,  Creusia  spinulosa,  var.  11,  shell  seen  from  above;  6m, 
scutum  and  tergum,  calcified  together,  external  view. 

1  a,  Chelonobia  testudinaria,  shell  seen  from  above ;  a  specimen 
has  been  chosen,  with  some  of  the  radii  smooth,  and  others 
more  or  less  notched ;  16,  scutum,  internal  view  of :  Ic, 
tergum,  internal  view  of;  1  </,  scutum  and  tergum,  joined 
together,  external  view  of. 

2,  Chelonobia  caretta,  shell  seen  from  above. 

3  a,  Chelonobia  patula,  shell  seen  from  above ;  3  6,  tergum,  ex- 
ternal view  of. 

4,  Carina  of  Chelonobia  patula,  seen  from  within ;   a  a,  outer 

lamina  of  wall,  joined  by  the  longitudinal  septa  to  b,  the 
inner  lamina ;  e  e  e,  sheath,  descending  to  the  base  of 
shell,  with  the  middle  part  largely  hollowed  out;  the 
upper  part  of  the  sheath,  above  dd,  is  transversely  marked 
by  the  lines  of  attachment  of  the  opercular  membrane ; 
d,  d,  alee. 

5,  View  of  the  edge  of  the  radius  of  the  rostrum  of  Chelonobia 

testudinaria. 

a,  a,  inner  portion  of  radius. 

6,  thick  outer  lamina  of  the  racliut,  transversely  pitted;  be- 
neath this  pitted  portion,  which  forms  only  the  outer 
surface  of  the  radius,  and  distinct  from  the  inner  portion 
a,  the  arborescent  and  dentated  sutural  edges  of  this 
outer  lamina  are  seen. 
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e,  outer  lamina  of  wall  of  compartment. 

d,  the  exterior  septum,  connecting  the  outer  lamina  of  the 
wall  to  the  inner  lamina ;  the  basal  edge  of  the  inner 
lamina  of  the  wall  is  seen  beneath  and  without  the  lower 
end  of  the  inner  portion  (a)  of  the  radius. 

PLATE  15. 
Genera — Chelonobia  and  Coronula. 

Fig.  1,  Transverse  section  of  shell  of  Chelonobia  testudinaria. 

fi  A  B,  Compound  rostrum  :  a  being  the  true  rostrum. 

B  B,  the  rostro -lateral  compartments,  which  normally,  in  the 
Balaninae,  are  quite  confounded  with  the  true  rostrum : 
the  sutures  separating  these  three  compartments  are  not 
continued  through  the  outer  lamina. 

c,  left-hand  lateral  compartment. 

D,  left-hand  carino-lateral  compartment. 

£,  carina. 

s  s.  Sutures,  six  in  number,  separating  the  six  compartments. 

a,  outer  lamina  of  wall  of  compartment,  whence  the  radiating, 
longitudinal  septa  (left  unshaded)  arise,  and  at  the  oppo- 
site end  blend  into  the  indistinct  inner  lamina,  vii.  6,  (see 
fig.  4,  in  last  plate.) 

c^  sheath. 

d,  ala,  forming,  as  usual,  part  of  the  sheath. 

e,  inner  portion  of  the  radius. 

/,/,  outer  lamina  of  the  radius  (see  b,  in  fig.  5,  in  last  plate),  of 
great  thickness,  and  externally  deeply  pitted ; — ^the  sharp 
ridges  between  the  pits,  produce  in  the  section  the  points, 
such  as  that  marked  by  the  outer/. 

2,  Coronula  balaenaris,  shell  seen  from  above. 

2  a,     „  „  section  of  one  of  the  transverse  circumferen- 

tial loops,  formed  by  the  folded  wall 
of  a  compartment.  The  wall  itself  is 
formed  of  an  outer  and  inner  lamina, 
with  longitudinal  septa.  The  internal 
surfaces  of  the  loop-part  are  connected 
by  special  shelly  plates  or  longitudinal 
septa. 

2  b,     „  ,,  scutum    and   tergum   united  together  by 

the  opercular  membrane  (with  horny  ridges),  seen  from 
the  inner  side. 

3,  Coronula  diadema,  shell,  seen  from  the  outside ;  3  a,  scutum 

and  tergum  joined  together  by  the  opercular  membrane, 
seen  from  the  outside  ;  3  b,  scutum  cleaned  and  enlarged, 
seen  from  the  inside. 

4,  Section,  in  a  vertical  plane,  through  the  skin  of  a  whale,  Ci^ 
which  a  Coronula  diadema  had  been  attached,  but  has  b^^ 
wholly   removed :  the  two   curved,    horn-like    projecti^v.^ 
occupied    two    of  the   eighteen   cavities    on    the    u^^^^ 
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side  of  the  shell,  formed  by  the  folded  walls :  the  blacker 
part  is  the  epidermis;  the  lighter  part  is  the  yellowish 
fibrous  tissue  of  the  sldn  under  the  epidermis. 
Fig.  5,  Coronula  reginse,  shell  seen  from  the  outside. 

6,  Coronula  barbara,  internal  view  of  the  basal  margin  and  inside 
of  one  of  the  compartments,  exhibiting  the  circumferential 
transversely  looped  ends  of  the  folds  of  the  wall,  with  the 
inner  surface  transversely  wrinkled. 

7 — 9,  diagrams,  showing  how  one  of  the  circumferential  trans- 
verse loops  of  the  wall  becomes  divided  into  two  transverse 
loops,  thus  giving  rise  to  another  fold  in  the  wall. 
10,  diagrams,  showing  how  the  wall  of  the  young  shell  in  Coro- 
nula, from  being  (a)  simply  sinuous,  becomes  deeply 
folded  (6)  ;  the  folds  lastly  (c)  expanding  transversely  at 
their  ends,  thus  giving  rise  to  the  circumferential  trans- 
verse loops,  as  in  fig.  7. 

PLATE  16. 
Genus — Coronula. 

Fig.  1,  rostrum,  viewed  from  the  inner  side,  of  Coronula  diadema. 

a,  sheath,  marked  transversely  in  the  upper  part  by  the  attach- 
ment of  the  opercular  membrane. 

6,  furrow  on  each  side  of  (a),  receiving  the  edges  of  the  thick 
alae  of  the  adjoining  lateral  compartments. 

cf',  special  plate,  on  which  the  alae  on  their  outer  sides  rest. 

d,  radiuH,  on  the  edge  it  may  be  just  seen  to  consist  of  an  outer 
layer  (the  normal  radius),  and  a  much  thicker  inner  part 
(the  pseudo  or  complementary  radius)  formed  of  oblique 
denticulated  septa. 

e  ef  t/\  basal  edge  of  wall,  which  from  its  commencement  at 
f,  or  t/'  can  be  followed,  folding  up  to  near  the  basal  edge 
of  the  sheath,  to  its  termination  at  t/*  or  e. 
fy  serrated  lines  of  junction  between  the  folds  of  the  wall. 
2,  Lateral  compartment  of  C  diadema,  seen  laterally,  on  a  smaller 
scale  than  last  fi^.^  but  taken  from  the  same  shell; 
letters  of  reference  the  same :  this  figure,  if  the  ala  d  were 
removed,  would  do  for  a  lateral  view  of  the  rostrum,  or 
fig.  1. 

a,  sheath,  much  foreshortened. 

a',  ala  (therefore  also  part  of  sheath),  and  the  edge  of  which 
fits  into  b  of  fig.  1 . 

by  furrow  receiving  edge  of  ala  of  the  adjoining  carino-lateral 
compartment. 

(f'y  specid  plate,  seen  edgeways. 

</,  radius,  the  division  into  two  parts,  viz.,  the  thin  outer  nor- 
mal radius,  and  the  under  pseudo  or  complementary  radius 
here  shown  (rather  exaggerated)  plainer  than  in  ^g.  1. 

f,  basal  edge  of  wall ;  to  the  right  hand  the  three  folds  at  their 
inner  ends  are  seen  obliquely,  one  behind  the  other: 
these  are  seen  directly  in  front  in  fig.  1 . 
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PLATE   17. 
Genera — Flattlepas,  Tubioinella,  and  Xenobalanub. 

;.  1  a,  Platylepas  bissexlobata,  shell  of,  yiewed  from  the  nnder  side. 
a,  rostnim  ;  B,  lateral  compartment ;  c,  carino-lateral  com- 
partment ;  B,  carina.     These  letters  are  placed  opposite  the 
inward  folds  of  each  compartment  forming  the  midribs. 
1  b,  Platylepas  bissezlobata,  shell  of,  viewed  externally. 
1  c,        „  „  scutum  and  tergum,  viewed  externally 

and  separated. 

1  d,        „  „  lateral  compartment,  viewed  from  the 

inside,  showing  the  inward  folded 
wall  or  midrib;  a',  ala;  d,  radius. 

2  a,  Platylepas  decorata,   shell,   viewed    externally ;  a,   rostum ; 

B,   lateral  compartment ;    c,  carino-lateral  compartment ; 
E,  carina.     These  letters  are  placed  opposite  the  inward 
folds  of  each  compartment. 
26,         „  „        minute  portion  of  external  surface  of 

wall,  magnified. 

3  a,  Tubicinella  trachealis,  natural  size;  p,  tubular  soft  lip  leading 

into  sack;  e,  scutum;  t,  tergnm. 
3  bf  Tubicinella  trachealis,  carino-lateral  compartment  of  a  young 
specimen,  natural  size ;  e,  broken  summit  of  wall ;  </,  ra- 
dius :  the  dotted  lines,  connecting  the  two  figures,  show 
the  size  and  form  which  this  compartment  would  have 
attained.  If  it  could  have  grow^  irithout  the  summit  con- 
stantly breaking  away. 

3  c,  Tubicinella  trachealis,   scutum    jhid   tergui^    yiewed    from 

within,  and  connected  by  layers^f  thickened  membrane ; 
the  scutum  is  to  the  left-hand. 

4  a,  Xenobalanus  globicipitis,  enlarged ;  b,  skin  of  the  porpoise, 

with  the  shell  imbedded  ;  at  c  the  lower  end  of  the  prosoma 
of  the  included  animal's  body  is  supposed  to  be  seen  through. 
4  6.  Xenobalanus  globicipitis,  shell  greatly  enlarged,  seen  from 
above,  with  the  basal  membrane  at  the  bottom;  the 
peduncle-formed  body  having  been  removed. 

a,  rostrum,  on  the  inner  side  of  this  and  the  adjoining  compart- 
ments, the  transversely  ribbed  sheath  can  be  seen. 

B,  lateral  compartment. 

c,  carino-lateral  compartment. 

E,  carina  ;  these  compartments  are  separated  by  the  sutures  e  e, 
which  run  from  the  top  of  the  shell  to  the  bottom,  along  the 
ends  of  the  six  rays  formed  by  the  adjoining  portions  of 
the  inwardly  folded  compartments. 

a,  alee,  of  rectangular  shape. 

d,  pseudo,  or  complimentary  radii. 

4  c,  Xenobalanus  globicipitis,  small  portion  of  external  surface 
of  wall  of  shell,  showing  the  external  lamina,  a  a,  which 
consists  only  of  narrow  ledges  (expanding  and  contracting) 
on  each  side  of  the  longitudinal  septa,  c;  b,  the  internal 
lamina. 
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Gimii* — OiiTllaMALCi. 
Pig.  1  a,  Chthtunklui  nicHatiu,  abill,  vm>.  *  (coi 

1  b,  „  „      r  (d*|)fHMMh 

1  e,  „  „  „       „     t  (eavBWua). 

Irf.  rf(ff»pl->-      ^.      .^ 

I  r,  Motum  anil  Irrgtm.  rttfWM  ipnM^ 

Bfituli. 
\/,  ttuluw  mJ  IfTyHB.  TJgwtJ  iwifc. 

If,  ■ruliimanil  ler^v,  virvfidiBMdib 

MeililrrnDMD. 
\h,         „  „        Mutumud  iMipim,  Tinr«d  (oaUv, 

and  r,  8l.  ia((o.  C<^dtV«r4iJ 
2,  Chthamalaa  aDtennalav,  ■hell. 

3a.Chthainalus   drntatiw,   iihrlli  Zb.tar.  iImU,  KfiflMj 
ship'a  botiom  ;  3r,  Wrgam,  mwcdfroa  villiiB. 

4  A,  Chlliamalns  cirratitf,  ■culnm,  lievtd  m  inncWi  4  A, 

vicwril  nn  inciil*. 
to,  Chthamnlui  llrmhrti,  ■hell,  old  iMcimra. 

5  h,  CliUiamalua   llenibcli,  vounKcr  mdcII  ;  r,  carin»-lal«vBl 

partincnt ;  a*,  ala ;  a,  radioa ;  C,  cantu ;  tf',  t^  t*a 
5e,  Clitluunalu*  Hembclt,  ■culnm,  ntrmal  mw  ofj  SA,  in 
eitumal  view  of, ;  »,  two  or  th«  (-mu,  lo  which  ibr 
dcprcMor  tnuKlm  arr  atucbrd,  rourb  mUrg«d  aad 
from  vcrticalljr  heneaih,  •howing  (be  UUnl   ' 

I)  a,  CULtiamalua  fiiaiu,  abell ;  6  i,  aciiinm  and  tngw, 
interual  Ttnra  of. 
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flmera — ClITIIAHkLUS.  CllAMJIftrUO,  IKU    PArMtUIII*.  ^^ 

Fig.  I  a,  ChlhamaluR  intrrtejitua.  tbell;  1  &,  ■cnlaiH  amd  Inpim.  ealo- 
fied  logrthrr.  with  the  aillilTt  oblitcraUil  in  the  nppn'  |i«rt. 
iDtn-nal  viiw  of. 

2a,  Clithamalna  urabroius.  *Ik)I  ;  2&,  atrotflfB.  iaUnal  ntm  wii 
2r,  torgum,  internal  vhw  of,  p,  plate  tarmimf  «•«  44* 
of  the  mvit}'  in  which  iho  drpnaaor  maarla  ia  ■tucfccd  j 
•2ti,  Urgnm,  a*  tea  from  alaiaal  vvftiraUf  bnNalki 
p,  pit  for  the  deprcaaor  mqwU  ;  j,  apecial  pit  far  tbe  Ulanl, 
properly  icutal  drpremor  Bitucl« ;  r,  atlicotar  flimw. 

.'t  a.  Cbaiuieiipuu  cututnna,  ikf-ll ;  a,  rtwtruin  i  p,  lal 

mcnt.  prubalilf  farmed  hjr  faainn  of  tbe  raautHatanl  a 
laltral   t:oili|iartni<iiU;   E,    anna;  3  A,  3c    Tirtft    iMi 
Icrguiii,  iiiterual  vicwi  itl. 

4  a.  Chamiuipbu  acutellifonnu,  >hell  nmcb  c&krgrd,  mm  fr«M 
■bote  1  k,  itMiram.  acpantdl  hy  impetftirt  awiofn  fnm 
llie  (■)  lateral  compartmciita,  wlucli  arc   Ibrascd  pnUbty 
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by  the  fusion  of  the  rostro-Iateral  and  lateral  eo'c^jpMtt- 
ments ;  e,  carina ;  b  stands  opposite  one  of  the  xnward 
folds  of  the  wall,  leading  into  one  of  the  tubular  apertures, 
which  runs   (generally  with   an   irregular  spiral  curve) 
through  the  whole  thickness  of  the  shell  down  to  the  sur- 
face of  attachment.    The  carina  has  two  of  these  apertures. 
Fig.  4  6,  Chameesipho  columna,  another  specimen,  seen  from  the  under 
side,  letters  of  reference  the  same. 
4  c,  Charosesipho  columna,  rostrum,  disarticulated,  enlarged,  show- 
ing the  alae. 

4  </,  Chameesipho  columna,  scutum  and  tergum,  internal  views  of. 

5  a,  Pachylasma  giganteum  ;  5  6,  rostrum  of  an  extremely  young 

specimen,  much  enlarged,  showing  its  compounded  nature, 
viz.,  of  a  true  rostrum  and  rostro-lateral  compartments ; 
5  c,  scutum  and  tergum,  external  views  of;  5</,  scutum 
and  tergum,  internal  views  of. 


PLATE  20. 

Genera — Pachylasma,  Octoheris,  and  Catophraomus. 

Fig.  1  a,  Pachylasma  aurantiacum,  shell,  lateral  view  of;  a,  rostrum, 
separated  only  by  the  finest  suture  from  B,  the  rostro- 
lateral  compartment,  which  latter  has  a  mere  rim-like 
radius  on  the  side  facing  the  lateral  (c)  compartment. 
The  latter  (c)  has  a  great  ala,  and  is  separated  from  the 
(d)  carino-lateral  compartment,  by  the  finest  suture ;  D 
has  a  rim- like  radius ;  e,  carina,  with  very  large  alse  (a). 

1  b,  Pachylasma  aurantiacum,  inside  view  of  about  half  the  shell, 
showing  the  compound  rostrum,  consisting  of  the  true 
rostrum  (a)  and  the  two  rostro-lateral  (b,b)  compartments; 
of  the  latter,  that  to  the  left  has  a  shonlder,  receiving  the 
ala  of  the  lateral  compartment  which  has  been  removed ; 
the  ala  of  the  lateral  compartment  extends,  in  the  upper 
part,  over  the  whole  width  of  the  rostro-lateral  compart- 
ment, as  may  be  seen  on  the  right-hand,  b  ;  c,  lateral 
compartment;  d,  carino-lateral  compartment,  with  a 
shoiUder  (6)  to  receive  the  ala  of  the  carina,  which  has 
been  removed. 

\e,ld,  Pachylasma  aurantiacum,  scutum  and  tergum,  external 
views  of. 

2a,  Octomeris  angulosa,  shell  seen  from  above;  2b,  scutum 
and  tergum,  internal  views  of. 

3  a,       Octomeris  brunnea,  shell  seen  from  above ;  3  b,  scutum 

and  tergum,  external  views  of. 

4  a,      Catophragmus  polymerus,  shell  seen  from  above. 

4  b,  „  „  external   view   of  one   of  the 

scales  or  valves,  from  the 
second  whorl,  counting  from 
the  inside. 
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■bill  of  a  Mnch  «-*>«l^  mJ 


PUITE  31. 
Gttuu — V  E  BBC  c* . 
N.  t.—tflttn  ^rfftrtmet  lAf  mm  tinmflaml  Ot  PUU- 
1,  rMtram. 
B,  cams. 

s,  ino*««h)o  Matiini,  s',  icuium  Gzfd  and  tni*dig«id  m  ••  1*  tmm 
paitoftbeifaeU. 

wble  urguin,  T*,  iwgnm  find  ud  aodUcd  mi  m  M  bm 
^  irt  of  the  ihell. 
L  and  V,  a  i*  the  iKcludent  Burpa ;   i,  tlw  liMal  mm^  i 

,  the  pUie  Ui  which  the  aililacttir  Ruudr  b  tied  (  a^  ■  ^"^ 

fumed  during  cnntinurd  gravtli,  in   thr  ofrpn  |ttrt  of  tit 
fixrd  icutiim,   in   order  to  krt-p  tbe  orifiec  pctfMlj  HsmJ  , 
thi»  Irilse  ii  ■cm  iliitinctW  oulf  in  fi^ .  5. 
In  s  ktid  H*  the  tergal  margin  ti  marked  bjr  imall  dtakca;  O  ^aiaf 
the  upper  articular  rid  gr,  >nd  (').  llic  Mcood  or  lower  artieaJtar 
ridge :  in  «'  (''}  ii  called  ihr  {luieial  portion  nf  the  «al*e. 
lu  T  and  y,  tlie  leutal  margin  i*  tnarkcd  h;  aaiall  duJus ;  (~)  Wiaf 
the  lint  atid   upprr  articular  ndfr,  hardly  di>U»ct  fron  ika 
ocdudcnt  mBTicin,  and  nllrd  in  r''  the  oedudenl  rim ;  O  ■•  tha 
Kcood  or  middle,  and  ('")  tbr  lower  or  ihtrd  artMrnlar  n4f>. 
called  iu  t"  the  jiarietal  poruoa  of  ibe  ralf  *  i    *  i*  the  ewiMl 
margin,  called  in  t'  the  carioal  riia.  and  »  Um  k      ~ 
i>  is  the  occlndeut  margin:   in  i"      "    ,,        ~ 
under  aide  clow  to  ibe  apex,  whkb  Ud^  la  nmemmrf  to  kMp 
the  onflec  neatly  clowd,  owing  to  tb*  apca  i£  Um  aMwUi 
t«rgum  eomiiig  lo  project  freely  during  gnwUi. 
Fig.  1  a,  Verrnca  Ktromia,  ■pedmea  with  tba  Wn  haad  faataa  wad 
torgom  tiled  and  modilled  into  part  of  lb«  ahrl). 
1  h.  Verruca  Stromia  (with   left  hand  tcntUK  aad  tcrgum  AieA). 
with  the  valie*  and  cumpartmmU  vparatad  fr««  ach 
other  (  the  homologoat  parti  of  the  ofMercnhr  tadna  an 
mariicd  by  corre*  pan  ding  Icttrn  and  luabca. 
I  r.  Verruca  Strumia,  left  hand  ifutam  ai 
rrom  the  under  tide. 
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Fig.  1  d^  Verruca  Stromia,  smooth  var.,  reTersed  specimei^^  /,  e,,  with 
the  right  hand  scatura  aod  tergum  fixed  and  modiSed  into 
part  of  the  shell. 

1  e,  Verruca  Stromia,  shell  seen  from  the  under  side ;  the  right 
hand  scatam  and  tergum  (as  in  I  d)  heing  the  fixed  pair : 
the  moveable  scutum  and  tergum  (s,  t)  are  seen  in  the 
shade  at  the  bottom  of  the  shell,  and  their  shape  will  be 
best  understood  by  looking  at  fig.  ]/.  The  fixed  scutum 
and  tergum  s',  t',  differ  a  little  in  shape,  and  in  the  form 
of  their  line  of  junction,  from  the  same  two  Talves  (re- 
versed) in  fig.  1  c. 

1  /,  Verruca  Stromia,  moveable  scutum  and  tergum,  seen  from  the 
under  side,  taken  from  a  specimen,  in  which  (as  in 
1  d  and  e)  the  right  hand  scutum  and  tergum  were  the 
fixed  pair. 

2,  Verruca  Spengleri,  scutum  seen  from  the  under  side, 
showing  the  medial,  prominent  adductor  ridge;  taken 
from  a  specimen,  in  which  the  right  hand  scutum  and 
tergum  were  fixed. 

3  0,  Verruca  Iserigata,  scutum  and  tergum,  external  view  of,  from 
a  specimen  in  which  the  left  hand  pair  was  fixed ;  3  b, 
scutum  and  tergum,  internal  riew  of,  from  a  specimen,  in 
which  the  right  hand  pair  was  fixed. 

4,  Verruca  prisca,  scutum  and  tergum,  external  view  of,  from  a 

specimen,  in  which  left  hand  pair  was  fixed. 

5,  Verruca  nexa,  with  the  valves  separated,  the  left  hand  scutum 

and  tergum  being  the  fixed  and  modified  pair. 

6,  Portion   of  ribbed   shell  of  a  Fenus,  to  wiiich   a   Verruca 

Spengleri  had  been  attached,  showing  the  peculiar  form  of 
the  excavation. 


PLATE  22. 

Alcippe  lampas. 

Fig.  1,  Entire  animal  (female  and  two  males)  gpreatly  magnified,  being 
an  unusually  symmetrical  specimen,  partly  copied  from  Mr. 
Hancock's  Plate  (' Annal.  and  Mag.  Nat.  Hist.'  ser.  2,  vol. 
4,  PI.  VIII).  H,  homy  disc  and  surface  of  attachment; 
a,  projection  formed  by  the  lower  end  of  the  lip  of  the  orifice 
leading  into  the  sack  ;  m,  a  pair  of  males,  of  their  proper 
proportional  sizes,  attached  in  their  ordinary  position. 

2,  Entire  animal,  much  distorted. 

3,  Small  portion  of  a  Fusus  (copied  from  Mr.  Hancock's  Plate), 

perforated  by  the  Alcippe ;  the  darker  curved  marks  are 
the  slit-like  orifices,  leading  into  the  chambers ;  the  latter 
are  seen  from  the  outside,  owing  to  a  difference  of  tint  in 
the  shell  of  the  mollusc  where  worn  thin  over  the  chambers ; 
they  are  represented  by  the  fan-shaped  shaded  patches. 

4,  One  of  the  orifices,  leading  into  a  chamber,  much  enlarged ; 

a,  the  curved  narrow  end,    which  was   open   and  used 
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whrti    llie  ■mnial  «■•   tuhii:- 

cxtrmall;  by  unit  or  >BrII' 

upwnri]    prctlnngatiuii   of   i.> 

itiorgnmr,  uilcarHiiu  dc|uu..:,  ...  -,.'•'■  •- 

the  orilice  in  kept  of  tli«  iln*  dcgic*  vi  turn* 

Fig.  5,   LongituiliiiBl  Hviiou  tbrou^   tbe  outer  ra 

■ytnui«lnc>]  ■pccimeii,  )P«tD);  a  bwral  nsv  of  iW  ii 
body. 
a,  poiut  at  thn  ln«er  riid  of  Uw  uciSet  of  iW  «if 

leadinjt  iiila  the  Mrk. 
6,  eod  of  adductar  miude. 
e,  mum  of  braoeliiiig  orarion   neca. 

pratubtTftDt  on  the  ucdrr  tide, 
cf,  bfttal  point  of  thr  qBui.pFdunclt,  pra^ecliai(  Wj««J  tha 

leTel  of  (he  horny  di»c  (u,  a). 
t,  sKck  or  opca  oiity :  of  (be  i«b  brmriua  ar  mnmmtim 
fmna,  ODC  hH  brru  nrniDicd  with  the  Mtfcr  •■•Mafi^ 
the  ottirr  i*  hiddri)   by   tbe  ptojection  tw^md  hf  Ai 
medial  di>triidrd  niau  uf  ilie  ovuun  obm. 
f',  lateral  linr  of  jimrliaa  of  the  body  la  the  oalwawirfifiM; 
which  lattrr  bR<ri-  berii  hm  eni  ihrongk  ia  nr««na(  ite 
near  half  nf  the  cnpilulam  and  pnlniid*. 
/,  notch  wparnling  the  rapilalnni  ar  tippee  f«ft  tnm  Ar 
pediiucle  or  lover  part  of  tbe  eitowl  cvrceiag:  Aa 
notch  Tariei  much  in  depth. 
g,   the  end   (lioniologieally  ihr  caniuJ   enJ).  of  tb«  ecifl« 
leading  inio  tlie  Mck,  when  (hr  eiilti*g  of  tbe  tmm 
eoeelopei  ha*  comnienenl. 
II  n,  bomy  diie.  cut  lungiladmally  doan  tbe  TwyfiHe 
h,  fint  pair  uf  curi. 

i,  pnieuiiia  {humuloi^cally  the  ■eeond  ikaracic  h^wiuI). 
k,  tbe  Ibunric  (CKmeui,  wUicb  «ould  batre  bone  tk  sBaarf 

pair  of  cirri,  had  lueh  ext(ii.d. 
/,  thoracic  *ef;iueDt,  wirii-h  iboidd  have  bonM  tbe  tbinl  fmr. 
m,  thontcic  aegmeDl,  which  ahould  have  hoene  tbe  foarlh  pair. 
n,  thoracic  e^meot.   very  eraall.  botnof  ihe  Iftb  pan-  A 

n',  flflh  pair  of  cirri,  only  one  cimu  an  tbe  near  tiim  baeag 

rcprcaented. 
o',  lixih  cimis,  borae  on  the  lait  ibocacie  wgi— ■!,  loveBrii 

to  be  ahown. 
;>,  caudal  append esca. 
one  Bide  or  lip  of  the  orifice  leadtiig  talo  Ibe  tack,  piailj 
mlar|ced,  *een  on  the  inner  Mdr,  forard  of  aa  iaaer  rmb* 
bnne.  A,  (on  which  the  long  hatr*  and  aa  ft-Iike  faMi4  9€ 
apiuea,  loo  fine  to  be  plainly  rrpraactilcd,  an  plaer<l),  aad  ^ 
outer  membrane  e,  itiiddcKl  with  ■hart,  thick  -|r»iM.  tfe* 
corium  belwem  ilirac  Iwn  membnnea  kavlag  baea  >W- 
iBOTcd  1  e,  pmjeciion  at  lower  rod  of  an4cc ;  g,  ■PPa* 
end  of  orifice,  abowiug  the  point  where  tbe  i«iine|iiMih^ 
aide  or  Up  of  the  onfloe  haa  been  cvl  eway. 
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Fig.  7>  small  portion  of  the  external  membrane,  showing  the  star- 
shaped,  hard,  projecting  points  of  chitine ;  but  they  are 
here  placed  too  closely  together. 

8,  front  view  of  nioutb,  greatly  enlarged,  and  with  the  gnathites 

rather  unnaturally  separated  from  each  other ;  h,  the  first 
pair  of  cirri ;  in  front,  the  outer  maxillae  appear  like  a 
bi-lobed  lower  lip ;  the  inner  maxillae  (with  their  singular 
membranous  swelling  behind,  see  Bg.  15),  can  be  dis- 
tinguished by  their  long  apodemes  or  homy  imbedded 
bars ;  behind  are  seen  the  one-toothed  mandibles,  with  a 
swelling  behind,  probably  representing  the  palpi ;  all 
above  the  mandibles  consists  of  the  immensely  developed 
labrum,  with  the  foreshortened  ends  of  the  row  of  long 
hairs  on  each  side :  the  fold,  or  articulation,  separating 
the  mouth  and  body,  is  seen  crossing  above  the  basal 
ends  of  the  apodemes  of  the  maxillae. 

9,  Lateral  view  of  the  coriaceous  button  or  cushion,  c*,  on  one  comer 

of  the  upper  segment,  b,  of  the  pedicel  of  the  sixth  cirrus ; 
c,  being  the  lower  part  of  the  lower  segment  of  the  one 
ramus  of  this  same  cirrus:  the  hooked  hairs  are  rather 
distorted. 

10,  The  same,  viewed  from  the  inner  side. 

1 1,  Lateral  view  of  the  labrum,  with  the  mandible,  m,  attached  to 

it,  which  latter,  from  overhanging  the  oesophagus,  shows  the 
position  of  the  mouth  ;  h  h,  \s  the  first  cirrus  on  the  near 
side;  6,  is  the  medial  crest  of  labrum,  on  the  side  of  which 
extends  a  long  row  of  hairs ;  a  a  a,  delicate  membrane 
of  side  of  body,  attached  to  the  margins  of  the  labrum. 

12,  Diagram  showing  the  probable  manner  in  which  the  young 

Alcippe  bores  into  the  shell  of  molluscs;  a,  pupa  attached 
by  the  antennae  to  the  outer  surface  of  shell ;  b,  outline  of 
young  Alcippe  soon  after  its  metamorphosis ;  the  anterior 
or  lower  end  has  increased  considerably  in  length,  so  as  to 
project  beyond  the  point  whence  the  antennae  rise,  and  it 
has  now  penetrated  the  shell,  being  attached  to  the  roof 
of  its  incipient  chamber  by  its  horny  disc,  represented  by 
a  thick  black  line;  c,  is  the  Alcippe  after  further  growth, 
when  it  has  succeeded  in  burying  itself;  the  horny  disc  is 
now  attached  parallel  to  the  surface  of  the  shell ;  the 
homy  disc  of  its  former  state,  now  lines  the  narrow  end 
of  the  slit-like  orifice  leading  into  the  shelly  chamber :  the 
above  changes  in  position  are  supposed  to  have  been 
efifected  quite  gradually.  The  diagram,  c,  I  may  add, 
represents  the  position  of  the  Alcippe  for  the  rest  of  its 
life,  the  chamber  being  added  to  at  both  ends,  sides,  and 
bottom. 

13,  Lateral  view  of  the  posterior  extremity  of  the  thorax,  much 

enlarged,  with  its  articulated  appendages  represented  only 
on  one  side ;  the  four  thoracic  segments,  ?,  m,  n,  o,  cor- 
respond with  those  represented  in  fig.  5.  In  one  monstrous 
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very  vumll  and  atiacurr,  uiil  emo  b>  ■•*«  only  by  flafMBMi 

bi«e«liiig  Ihff  ihuru.  and  TMving  the  tnntr  md»  i  ^.  Mfe 

cirnit;   tt,  lovrr  *r^«nl,  A,  aifMr  Moment  «f  paAarfi 

r,  lower,  ami  </,  upper  Mfmrnt  of  thi>  on*  nM■^  ^ 

oibcr  ramu*  \xm%  reprcMnlod  bf  tkc  enrMUUOi  h^  / . 

Jogc. 

^H 

Finit  rirnia. 

^1 

mandibtv. 

PUT8  23.                                           H 

ALCirrt  ijmrAt.                                       ^H 

^V 

Pupa  of  male  Akjpptr  lampM.  *ir«nl  latenll*  j  «.  MbaM^H 
r',  ryr*  altacbcd  to  tJirapodfiBMi  abaii  thm  IIm  «4^| 

eye  of  ibe  mature  niali^  maj  bo  diatingoMbtJ.              ^^H 

^M 

Abdonicu  of  tbe  name ;  p.  potUrior  anil  of  tkofsa  j  f.  d4^ 

men  \  r,  audal  ■gipeudagra. 

^K 

Male  '.f  Aldppe  Iooidu  ianuratatdj  tAn  tte  ■><«■» 

■pccimrii  haa  bren  in  nnc  «■;  dutarwl.  m  ifaa  lafco  (•) 

pupil  i  g.  A,  Iftterm]  tobra ;  inlcnwl  MgaiM  not  yd  ftamtt ; 

nrilico  at  upper  end  (0  not  ibibU  i  Kok  aa«  m  te 

the  pupm  flg.  16. 

^H 

Male  of  Aldppc  lampaa.  «btB  tailj  omUir  ;  leatt  nat  m 

in  latt  figure  ( lt«)  ud  aa  la  fig.  Ifi. 

a,  autenun  ofpapa.                                                                ^^^1 
6.  Tmcula  ■emuiBli*.                                                               ^^^| 

e.  eve,  {■no  ID  (ig.  16  >bOT«tlH  •;«  of  tbi  p«|W,  O      ^H 

tcatu.                                                                                  ^H 

r,  lower  truiMcrsn  mutclc.                                                      ^H 

aidn  of  ibc  (xxlqiifle  of  tbc  frmale.                                   ^* 

i,  oiiSce  uf  tbe  tubular  aack. 

/,  oblique  muadea  on  (hr  (MUn)  mtle  of  Um  Mcfc. 

the  tubular  auk. 
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CeYPTOPHIALUS  MINUTU9. 

Fig.  1.  Cryptophialus  minutus  (female  with  an  attached  male)  viewed 
laterally,  but  with  the  disc  (h)  rather  tamed  towards  the 
beholder,  much  enlarged ;  a,  orifice  leading  into  the  sack ; 
a,  thin  horny  disc  by  which  the  animal  is  attached  within 
its  cavity  ;  h',  apper  free  worn  edge  of  the  disc ;  r,  male 
attached  in  its  usual  position  to  the  edge  of  the  disc  of  the 
female. 

2.  Cryptophialus  minutus,  natural  size,  within  a  half-inch  circle ; 

this  represents  the  largest  specimen  which  I  have  ever  seen. 

3.  Half  the  orifice,  with  a  large  portion  of  the  external  mem- 

brane and  of  the  membrane  lining  the  sack. 
a,  a,  dentated  horny  rim  of  orifice. 
5,  6,  external  membrane,  with  the  underlying  corium  or  true 

skin  removed. 
b\  a  homy  bar,  expanding  at  its  lower  end  into  a  toothed 

plate,  and  at  the  upper  end  connected  with  the  homy  rim 

roand  the  orifice, 
e,  Cy  membrane  lining  the  sack. 

d,  horny  bar  by  which  this  membrane  is  strengthened. 
d'y  thickened  membrane,  or  bar,  expanding  into  fibrous  sheets 

for  the  attachment  of  a  muscle. 
d,  delicate  lateral  lip,  within  the  outer  dentated  horny  rim. 

4.  Orifice  of  sack,  cut  ofl",  widely  open,  viewed  from  above; 

a,  horny  dentated  rim ;  b',  top  of  horny  bar,  where  united 
to  the  rim ;  d,  inner  latend  lip  folded  backward  ;  cT,  lip, 
with  coarser  hairs,  at  the  carinal  end  of  the  orifice. 

5.  Animal  with  the  outer  tunics  removed,  viewed  laterally. 

a,  dentated  homy  rim  of  orifice,  continuous  with 

b,  outer  membrane,  here  cut  off. 

c,  inner  membrane  of  sack,  continuous  with 

c,  c,  the  reflexed  membrane  of  the  body,  by  which  the  body 

is  united  to  the  disc  and  outer  envelopes, 
tf,  lancet-shaped  labrum. 
e',  projection  behind  the  labmm. 
/,  palpi. 
g,  outer  maxillae,  between  which  and  the  palpi  lie  the  inner 

maxillse  and  mandibles ;  these  latter  are  rather  exaggerated 

in  size. 
A,  first  maxiUiped,  in  a  radimentary  condition,  close  above 

which  is  the  articulation  separating  the  whole  mouth  (o) 

from  the  first  (')  segment  of  the  body. 
t,  k,  tapering  appendages  springing  from  the  second  and 

third  segments  of  the  body. 
/,  pedicels  of  the  three  pairs  of  abdominal  cirri, 
m,  cirri,  three  pairs  of. 
o,  mouth,  of  great  size,  formed  by  the  confluence  of  the 

lower  tegments  of  the  gnathites. 
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Fig.  S  ',  Itnt  >cgmcnt  u(  body,  hamalagicilly  iW  liM  «r  m*m^ 
crpltalic  H'gmeiit. 
',  MTuuil  iH-gmcul  at  budj,  lMnn4ilo||icaltj  Utr  ftnC  tl 

',  thini  icgmcut  of  body.  bonaolofMilly  tW  « 

*,  founb  •rgin«ot  of  bodj.  1 

•rgmenl. 
\  fmh  icgmeat  of  body,  hainologieKUj  tbr  fowrtb  < 

RFginent. 
*,  liiih  ari^ent  of  body,  boowlogictlly  tlt«  ftftfc  i 

K-gmcnt. 
',  •rvrntli  ■egtnenl  of  body,  bonologicaUy  the  «ufc  ll 

Mgmeut. 

*,  rrghtli  KFgnienl  of  tbe  body,   bomobyciHy  Um  < 

tbonu-ic  nvgrnent. 

I>.     From  of  mouth  ;  g,  outer  nuaillv  ;  /,  ui  uticolatMa  ^p*- 

rating  ilic  niijulh  from  ilie  mrinbraoe  of  ibr  Ant  wg^iMi 

of  tbc  body  ;  A,  fint  pair  of  tuuilltped* ;  wbote  Igm  m 

■ame  acale  vitb  ibt^  labrun,  6^.  9. 

I.     MaiUlm  iJrawu  on   thrice  (be  aode  aa  tb»  aalir  BHalk. 

a,  apiiilenie. 
^.     Mandibles,  drawn  on  thnn  ihc  acBle  •■  Uh  aakr  aasdlH^ 
!).     Lahnini,  oii  *amc  ocalr  wilb  tbt  ovur  t'"*".  Ag-  <*  ••' 
one   tbird   of  the   anilo    of   tlw    i 


',  Ubrunii/.  ]Ml))i. 


m 

■  baviHt  (W4^H 
MK«aiTtlMl^wH 


Uiwer  rnlarj^ed   end   of  c 
■lontacb,  viLiird  from  one  of  tb«  ai 

of  trcth  :  a,  opper  cut  off  end  at  iEioplM(p»  i  i,  tiM  ImwI 
cad  and  natural  opening  i  t,  tb>cknifd  lin,  hanBg  •  mama' 
wliat  beaded  ttructorc. 

Tbc  aame ;  diagisni  Einng  a  traDiTcfac  »Mtmo  of  Uw  afcaw 
iu  (be  bne  of  tbc  dues  of  teclh  ;  cere,  fo«r  tbickBaarf 
bradcd  rdgca  i  f  t,  two  otbcr  bat  narrovnr  mmI  1«m  ff- 
miocnt  bradcd  cdgva ;  d  d,  diaca  of  %Mih  i  /,  ran  of  ftw 
hriatk*  i  tbc  almoal  doable  row  of  briallea  on  imA  mtt 
uniler  ((/)  I*  not  of  coune  *em  in  ibi*  atctton. 

Lowrr  end  of  icwphafcu*  ttewed  fran  a  poattion  ml  n(hA 
an|;le«  to  tbat  in  bg.  lU;  or  from  ibe  tide  e,  at  iW 
diitgram,  fig.  II:  tbe  t«  o  duo  at  tertb  ate  wifaoiady 
abowD  in  profile;  a.  tippet  rot  off  atd  of  atttfim^tmi 
6,  InwcT  naiural  end;  e,  e,  tliickencd  tdfeii  r.  aanvw 
iliitirued  edge,  projecting  lowarda  iba  bchoUeri  d,  Am 
i-.r  tretJi  tcca  in  prutUe. 

Portiou  of  one  of  tbe  drri :  a,  lower  mfmaml  if  pafied ; 
A,  upper  argmuil,  aupporting  the  two  iiiai 
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Fig.  14.     Segments  of  one  of  the  rami  much  enlarged;  a,  thickened 
shield-like  portion  of  membrane. 

15.  Ovum,  (thirty-five  times  the  natural  size.) 

16.  Egg-like  larva  in  the  first  stage,  on  same  scale. 

17.  „         „     in  the  second  stage,  on  same  scale. 

18.  Larva  in  the  last  or  pupal  stage,  on  four  times  the  scale  of 

^g.  15 — 17;  a,  antennae;  i,  apodeme  and  eyes;  c,  ab- 
dominal bristles.  A  male  would  have  been  developed  from 
this  pupa. 

19.  Male  on  same  scale  as  the  pupa,  ^g.  18;  a,  three  terminal 

segments  of  the  antennae  of  the  pupa;  d,  orifice  of  the 
sack. 

Proteolbpas  bivincta. 

Fig.  1,  Antenna  of  the  pupa  (three  terminal  segments  of),  with  a  portion 
of  one  df  the  two  threads,  enclosing  the  cement-ducts,  by 
which  the  body  of  the  Proteolepas  is  attached ;  the  upper 
portion  of  the  thread,  and  the  adjoining  part  of  the  body, 
are  represented  in  section. 

a,  part  of  the  great  mass  of  cellular  matter  within  the  ovarian 

sack,  in  process  of  development  into  ova,  and  changing 
its  character  as  soon  as  it  enters  the  tube  or  cement- duct. 

b,  membrane  forming  the  ovarian  sack  and  the  cement-ducts, 

the  latter  enclosed  within  the  threads  of  attachment. 

c,  corium  lining  the  outer  membrane  of  the  body,  and  the  upper 

part  of  the  threads. 

d,  outer  membrane  of  body. 

e,  „  „        becoming  suddenly  thicker  where 
forming  the  outer  membrane  of  the  thread. 

•  e^,  outer  membrane  of  the  thread  in  the  lower  part,  here  not 
shown  in  section. 
f,  main  or  second  segment  of  the  pupal  antenna,  the  basal  seg- 
ment having,  as  in  all  cases,  been  moulted,  with  the  cara- 
pace of  the  pupa. 
ff,  disc-segment,  apparently  with  a  small  orifice  for  the  issuing 

of  the  cement. 
h,  terminal  segment  with  the  shorter  spines  broken  off. 

2,  Compounded  mandibular  organ,  sketched  by  the  camera,  a, 

supposed  mandible ;  b,  perhaps  portion  of  the  mandible ; 
c,  maxilla;  d,  ligamentous  fibres  giving  attachment  to 
muscles. 

3,  Mouth  seen  from  the  ventral  side,  sketched  by  the  camera ;  r, 

articulation  separating  the  mouth  from  the  body ;  c,  com- 
pounded mandibular  organ :  d,  palpus,  united  to  the  op- 
posite palpus  and  to  the  crest  of  the  labrum ;  the  latter 
forming  the  back  of  the  hollow  in  which  the  compound 
mandibles  work. 

4,  Diagram  of  the  month  of  an  ordinary  cirripede,  seen  from 

above;  a,  outer  maxilla;  b,  maxilla;  c,  mandible;  d, 
labrum. 


0C2  nr^cftii^ioN  up  platu,  24,  35. 

Fig.  i,  Oitgnta.  illtutntinp  tb«  «ppo««il  dance*  in  fmrntitm  «^fl 
guathttei  in  rroteolnj)M,  nuuinit  1mm  Io  Hmad  Wek  I 
bitck  ;   a,   oultt  tntxilU )   4,    muilU :  <"  '  "     ' 

Ubrum. 

PUTBaA. 

Pkotcolcfii  biti>i:t*. 
Fig.  6.  rrotrolrpft*  hivincU:  diagntra,  ■bii*iii|^  thg  prohaliU  paMlit*  rf 

tho  ynuiig  utimal,  juit  Wore  iu  MUBtwnbaHi^  ilfai 

the  CBrn[)Me  uf  Ui«  iiippowd  pupa ;  n,  cftudal  ■iipiiifci—  . 

£,  (ii  pair*  of  uaUtory  tburMnc  Icp  i  (,  momlL,  ••  daaAc 

clntcd  and  fuunionlrM.  u  in  oUi«r  pap* :  #.  tbna^  tf 

attachnicul,  witfa  cciuutlilucU  la 

h,  MxtUnnte. 
7,  ProtroleuM  biTincta,  maptiHcil  altoal  l«ttily-4U 
m,  rooutu,  the  aummit  bring  formrrl  of  ihe 

joincii. 
V,   Bnt  Mfpnent  of  body;  homologiodlj  the 

cephalic  acginrnt. 
^t  lo  "(,  Kcond  to  cigblb  K'^rnl  of  body  ( 

tn  MTcntb  tborac-ic  ■rgi 
•a  to  "o,   ninth  to  rlrtcnUi 

ibrcr  M^mrnti  of  abil' 
d",  three  muKclra  allacbHl  on  each  aitJe  Ui  Uu  kWva,  aM 

running  in  thr  gnatbitci. 
f  f,  grral  otnriiui  urk. 

p,  thrritdi  of  atlnchment. 

h,  three  terminal  H^mrnt*  of  the  aolron*  of  th« 

I,  Tcvicala  aeminali*. 

i.  papilla  repretenling  tlie  peoii. 


I  Mgtncnt  ofbo^i 


F^.  I,   Balanu*    liutiunabnlnm :    an    cnUrfcil 

through  the  abcll  aud  tack,  with  the  right-bami  antsH  aad 
tvrgiiiu  and  right-hand  half  of  ihcU  anil  kaala  mmani,  a- 
hihiliog  llic  botly  of  the  animal  nvt  in  acctkn.  Tfc*  ofii 
ar«  cihibitcd  oulj  on  on«  aide. 

*,  A,  orifice  of  ■hell,  within  vfaicb  bea  lb*  oparcalMn  fai ■■< 
by  a  pair  of  ccata  (t),  aud  p*iT  of  IcTfpt  (t). 

V,  ba*i»  (homolngicslly  the  anterior  end  of  th*  tbtll). 

H,  carinn  of  ahell  (or  donal  valre  or  cocnpaRBwnl  of  tfatO). 

k',  Rhcath  of  carina. 

L>  lateral  eiimpartment  of  ■favll.    Ttw  amno  blinl  eonpniW 
meat  i*  hidden  by  the  Kratam  and  M^wn. 

a,  matrum  of  Khdl  for  rentnl  Talv*  of  coMpwuncnt  of  ahall). 

It',  ihcath  orroatrum. 

o,  o,  o[iercular  membrane,  connecluig  iIm  optraabr  mhn  « 
the  overhanging  hunl  *Agt  of  tM  abtnU. 
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T,  terffum. 

a,  adductor  scutoram  muscle,  with  the  scutum  on  the  near  side 

removed. 

b,  the  whole  space  enclosed  by  a  broken  sinuous  line,  round  a 

and  b,  shows  the  cut  surface  of  attachment  to  the  near 
scutum,  which  has  been  removed. 
//,  lower  muscle,  on  the  near  side,  running  from  near  the  basal 
edge  of  the  scutum  to  near  the  basal  margin  of  the  labrum 
(e).  Above  this  are  three  other  muscles  (all  on  the  near 
side),  running  to  the  membrane  between  the  labrum  and 
adductor  muscle. 

c,  prosoraa,  including  the  main  portion  of  the  stomach  and 

thickened  ends  of  the  vesiculse  seminales:  homologically  this 
is  formed  by  the  development  of  the  second  thoracic  seg- 
ment, which  carries  the  first  pair  of  cirri ;  and  possibly,  in 
part,  by  the  antecedent  segment,  t.  e.  the  first  thoracic 
segment. 

c',  thorax,  extending  from  the  prosoma  to  the  posterior  end  of 
the  body :  the  letter  (c)  stands  on  the  segment  supporting 
the  third  cirrus ;  homologically,  this  segment  is  the  fourth 
thoracic. 

(f,  orifice  of  the  acoustic  sack,  above  which  is  the  basal  articu- 
lation of  the  first  cirrus. 

e,  labrum,  forming  the  back  (t.  e.  anterior  end)  of  the  mouth, 
with  the  transverse  palpi  obscurely  seen  on  the  summit. 

/,  sack  in  which  the  animal  lies,  with  the  tunic  lining  it,  con- 
tinuous with  that  investing  the  prosoma  (c),  and  lining 
the  under  sides  of  both  opercular  valves,  but  cut  ofi*  round 
(b)  and  (a)  by  the  removal  of  the  near  scutum.  The 
branchia  on  the  further  side,  which  occupies  the  position 
represented  at  fig.  3,  is  covered  by  the  body  of  the  animal. 

ff  ff,  ovarian,  inosculating  cseca,  branching  from  the  simple 
duct  (of  which  the  near  one  of  the  pair  is  represented), 
leading  to  the  ovaria  (not  represented)  within  the  body. 

A,  rostral  depressor  muscle  of  the  scutum :  the  lateral  depressor 
muscle  of  the  scutum  is  hidden  by  the  body  and  by  the 
membranes  of  the  sack. 

t,  carinal  depressor  muscle  of  the  tergum. 

r,  antennae  (three  terminal  segments)  of  the  pupa ;  I  distinctly 
saw  these  in  this  species,  but  they  are  here  represented 
considerably  too  large,  even  on  the  supposition  that  a 
young  shell  had  been  drawn,  and  magnified  about  twelve 
times. 
Fig.  2,  Testes  of  Baianus  perforatus,  greatly  magnified. 

3,  Branchia  of  Bal.  tintinnabulum^  on  the  same  scale  as  in  ^^.  1, 
and  in  its  natural  position.  This  drawing  was  made  by 
lifting  up  the  body  in  fig.  1  ;  the  organ  being  thus  com- 
pletely exposed  over  its  whole  interior  surface ;  a  is  the 
basal  end  of  the  spur  of  the  tergum. 
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PLATE  26. 

Structube  of  the  Mouth,  &c. 

N.B. — The  same  letters  of  reference  are  used  for  the  parts  of  the 
throughout  this  pf  ate.  All  the  org  arts  here  represented  have  been  c 
by  boiling  in  potash,  and  consist  exclusively  of  the  external  mem 

Fig.  I,  Mouth  of  Balanus  perforatus,  viewed  from  vertically 
with  the  first  pair  of  cirri  (xx)  in  their  proper  pc 
cut  off  close  above  their  basal  articulations. 

(«),  outer  maxilla ;  (a!)  ditto,  cut  closely  off. 

(6),  maxilla. 

(c),  mandibles. 

{d)y  palpus ;  ( J')  ditto,  cut  closely  off. 

(e),  labrum,  crest  of. 

{xx),  first  pair  of  cirri,  cut  off. 

2.  Supra-oesophageal  cavity  of  the  mouth  of  Balnnus  impr 

torn  open,  with  the  palpi,  mandibles,  and  maxillae  rei 
exhibiting  the  inner  face  of  the  labrum,  laid  fiat,  ai 
inner  faces  of  the  outer  maxillae ;  scale  as  in  fig.  1. 

'a),  outer  maxillae ;  {a")  inner  and  lower  lobe  of  ditto. 
d),  point  of  attachment  to  the  tom-off  palpus. 

(e),  labrum,  crest  off;  e',  central  notch,  with  graduated 
on  both  sides. 

(/),  triangular  thickened   portion  of  the  inner  fold  < 
labrum ;  (/'),  rib  or  bar  of  membrane,  thickened  t 
port  the  surrounding  very  thin  membrane  of  the 
oesophageal  cavity. 

(^),  opening  of  the  oesophagus. 

(A),  forked   bar  of  thickened  membrane,   for  same  p 

3,  Mouth  of  Coronula  balcenaris,  divided  vertically  in  a  trai 
line,  with  the  outer  and  inner  maxillae  and  mand 
the  left  side  removed,  with  the  labrum,  the  othei 
dible  and  both  palpi  viewed  on  the  inside,  and  wi 
oesophagus  adherent  in  its  proper  position. 

(c),  Mandible,  upper  free  segment ;  (c^),  second  or  midd 
ment ;  (c^),  supposed  tliird  or  basal  segment,  formi 
basal  margin  of  the  mouth,  but  not  separated  by  an 
culation  from  the  labrum. 

{dd),  palpi ;  {d')  aperture,  through  which  the  inside 
palpus  can  be  seen,  caused  by  the  mandible  having  b< 
off;  the  membrane  on  the  under  side  of  this  aper 
thickened,  and  affords  the  chief  support  to  the  p 
(d"),  thin  membrane,  apparently  part  of  the  palpu; 
necting  the  attached  basal  end  of  the  palpus  to  the  ea 
lateral  surface  of  the  mandible. 

(e')y  central  notch  in  the  crest  of  the  labrum ;  {e")  (e") 
margin  of  the  labrum,  to  which  the  membrane  of  thi 
is  joined. 
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(/),  thickened  portion  of  membrane,  part  of  the  inner  fold  of 
the  labrum,  corresponding  with  (/)  in  fig.  2. 

(jff),  orifice  of  the  oesophagus,  with  the  front  part  of  the  supra- 
oesophageal  cavity  cut  away;  (g'),  lower,  expanded,  or 
bell-shaped,  end  of  the  oesophagus,  in  its  natural  condition. 

(i)  (k),  concavities  for  the  attachment  of  muscles  running  to 
the  mandibles. 

(m),  cut  off  edge  of  membrane  forming  the  side  of  the  month, 
which  cut  edge  can  be  followed  up  above  the  aperture  (</'), 
where  the  upper  basal  end  of  the  palpus  has  been  cut  off, 
and  so  onwards  by  (y),  to  the  mandible  on  the  opposite 
side  of  the  mouth. 

Fig.  4,  Mouth  of  Coronula  balanariSy  viewed  from  the  outside, 
in  front,  with  the  inner  maxilla,  mandible,  and  palpus  on 
the  left  side  of  the  figure,  and  nearly  the  whole  labrum,  and 
the  greater  part  of  the  palpus  on  the  right  side,  all  cut 
away.  The  maxilla,  mandible,  and  basal  portion  of  the  pal- 
pus on  the  right  hand,  are  pulled  out  of  their  proper  posi- 
tions ;  for  the  toothed  edge  of  the  mandible  ought  to  have 
stood  higher,  and  nearly  in  a  line  between  and  behind  the 
outer  maxillae,  and  then  the  basal  margin  (j/^  of  the  lateral 
portion  of  the  labrum  would  be  raised,  and  curling  round, 
would  stand  nearly  where  the  letter  b'  is  now  placed. 

(fl)  (ff),  outer  maxilla,  upper  free  lobe ;  (fl")>  lower  and  inner 
free  lobe;    (a^),    supposed   second   or  middle   segment; 
(fl2),  supposed  third  or  basal  segment ;  (a'"),  basal  arti- 
culation of  mouth,  separating  it  fVom  the  ventral  surface  of 
the  thorax. 

(6),  inner  maxilla  ;  (6'),  apodeme  of  do. 

(c),  mandible,  upper  free  segment;  (c^),  second  segment; 
(c^),  third  and  basal  segment,  but  not  separated  by  an  ar- 
ticulation from  the  labrum. 

{d\  palpus ;  (</'')>  membrane  uniting  the  basal  end  of  the 
palpus,  where  attached  to  the  labrum,  to  the  side  of  the 
mandible. 

(e"),  basal  margin  of  the  labrum,  on  one  side,  displaced  and 
pulled  down. 

(n),  orifice  of  the  olfactory  pouch. 

5,  Balanus  amaryllis :  mandible,  upper  free  segment,  seen  from 

the  side  that  faces  the  labrum ;  (p),  an  arched  line,  where 
the  thickened  membrane  of  the  upper  free  part  terminates, 
and  is  united  by  thin  membrane  to  the  near  side  of  the 
palpus;  (q),  ligamentous  bands  for  the  attachment  of 
muscles. 

6,  Balanus  amaryllis :  palpus,  on  the  same  scale  as  the  mandible, 

fig.  5,  seen  from  the  outside,  so  that  the  further  or  under 
face  is  the  side  which,  towards  the  right  hand,  is  united 
to  the  near  face  of  the  mandible,  fig.  5 ;  (r),  long  bristles, 
springing  from  a  protuberance  near  the  extremity;  these 
bristles,  in  many  species,  form  a  long  single  row,  parallel 
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to  the  haul  nupn ;  («),  Mpper  row  at  obMUr  I 
{!),  row  of  very  •bort  briillta,  arutng  fron  Um  (utkv  a^ 
■nd  carlins  otcr  the  crMt  oi  ibe  Ubnim. 
Fig.  7,  BdanuR  kiuaiTilia :  tnudJk  on  iviea  (be  mmJ*  o/  lb*  MHiMfe 
via  pKlpiM;  (6),  uptwT  free  MgnMOti  (*' k  i»«fcMi 
(£^^,  tbicltnird  portMW  of  mmJbnat,  pttkmam  ^■w««( 
to  ibe  Rrcnnd  irgmcnt  of  tbo  wmmBUm}  {i*}.  1Mb  *■» 
bntDc,  extending  down  to  lbs  baMi  adp  of  iW  mm^ 
pouibl*  nntwcnog  (o  ibt  bwal  HcnMnl  of  IW  ■■■rfWa ; 
or  perLop*  the  tliiekrOMl  ntnbinuw  I 
luherance  e'  in  fig.  3,  may  bo  c 
seguent  or  lliv  muilttc. 

(•i),  •leji-foritieil  projection  «l  lower  angb  of  ■ 
•i.  Thorax  of  Coruuula  diadcma :  outer  tnesbniM  at  lb*  C«>  p^ 
tcrior  wgrncntA  l&iil  klnoU  Ou,  umI  vivwad  CKtcrsatly  m  • 
iratiiLMreul  object. 

(  ^  )  to  ( " ),  tbr  accond  to  tbe  niih  cima,  cut  etf  •  liltin  dbw*« 
tbeir  bawil  articulalioa*. 

(a),  baaal  rurvcd  cad  uf  tbr  prolioMiforaud  pcsia. 

ib),  anuM ;  (&'),  the  iii«m)>ranr  nutoundiog  tba  aaMi.  pvabaUj 
coDsiftiu);  of  a  rudini«ai  of  tl)c  abdomen. 

(r),  rri'tain,  «rrn  tkrongh  on  fie  vnu/rr  aii/r. 

((/),  baul  arljoiUtion  of  the  tUth  cimu ;  {i'),  ila.  of  tb  iAb 
cirraii  (d^).  do.  oflbr  lecond  cifnia. 

(e)  (e'),  poatrhor  tlioracic  wgrncDt,  carrjioig  iW  wib  fmrt0 
cirri ;  the  dor«o-lati:nl  poriioD  (r)  u  a«pnT«nl,  in  lb*  ««« 
H^rocnt,  from  Ibe  corrrapooding  |xin»ua  («')  bf  a  imiiipo 
alip  of  thinnrr  lormbraiic,  wliicb  nsj  be  a  pan  «f  ika 
abdomrn  Irt  in. 

('*)  ('^)>  thoracic  ar^eDt.  lupparting  tbe  Moond  pavatam. 

(/)  (Z')'  f"!''"  C' aniniUtiona  betwcn  the  adjotttuif[  iiauMnia. 

(jr),  awutlm,  puncliiml  pottton*  of  maaihanc,  Mrt  aflsi^ 
boinulugicallf  from  tha  r««t  uf  tfa*  annwnla. 

(A),  poatenur  portioo  of  the  proaotua,  or  the  apediDj  tmtmftt 


t  of  ihe  llionu ;  it  iiirnc*  ibe  Inl  pair  of  i 
logically   (A)    funna  pan  of  the 
thorax  of  the  archetype  C 


I'LATR  27. 
NEKVors  Hraraa  aMn  Scaaia. 
Fig.  1.  Nervoua  lyatcm  of  Cvronula  thaJtmm,  tara  Irani  t 


■  iVBtcm 


A,  infra-ueaophagral  gtuigltoa  1  twupairaof  ratbaraauD 

ariKiiig  fruin  tb«  donal  ■uriacc.  cani 

B,  ■upra-a^aophagealRangUoa.  doubk. 
c,  ophtlutmic  eanglion,  aiogfe. 
D  i>,  cyM,  ai  b«{icf«d  lo  ciiat. 
«.  (hreo  pair*  of  orrvot,  running  to  tbe  ,. 

tory  poucbea ;  «/  nerte  miop  from  the  rotbr, 
towarda  tbf  mandiUaa. 
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b,  single  medial  nerve,   ninniDg    to  the  great  tnmftverse 

muscle,  extending  across  the  upper  part  of  the  stomach. 

c,  collar-ner?e  or  chord,  uniting  the  infra-  and  supra-ccso- 

phageal  ganglions. 
d»  great  splanchnic  nerre,  here  spread  laterally  out,  but 

properly  running  along  the  sides  of  the  upper  part  of 

the   prosoma,   and  therefore  under  the   collar-nerve; 

dPy  plexus  by  which  this  nerve  is  connected  with  the 

supra-splanchnic  nerve,  e, 
e,  supra-splanchnic  nerve,  rising  from  the  collar,  almost  in 

contact  with  the  supra-<£sophageal  ganglion ;  e',  small 

nerve  rising  from   the  end  of  the   supra-oesophageal 

ganglion,  and  running  to  the  adductor  and  surrounding 

muscles. 
/,/,  pair  of  great  nerves  (antennular),  distributed  over  the 

sack  and  shell. 
fft  chord  (in  appearance  single),  uniting  the  supra-cesophageal 

ganglion  with  the  first  (c),  or  ophthalmic  ganglion. 
A,  small  medial  nerve,  running  to  near  the  adductor  muscle, 
t,  nerve  supposed  to  run  from  the  ophthalmic  ganglion  to  the 

eye. 
kp  small  nerve,  rising  from  the  main  ganglion  (a),  between 

r  ^  and  r  ^,  or  the  nerves  running  to  the  first  and  second 

pairs  of  cirri. 
0?,  position  of  the  oesophagus, 
r  \  nerve  entering  the  first  cirrus. 
r^,  r^,  r\   r  ^,    r  ^   nerves  entering  the  five  succeeding 

pairs  of  cirri. 
8,  nerve  entering  the  probosdformed  penis. 

2,  nervous  system  of  Balanut  iintinnabulum;  letters  of  reference 

as  in  fig.  1. 

3,  acoustic  sack  of  Balanus  iintinnabulum, 

4,  „         „  Caronula  diadema. 

5,  eye  of  Balanus  iintinnabulum;  t,  nerve  coming  from  the 

ophthalmic  ganglion ;  d,  eye  itself. 


PLATE  28. 

Cementing  Appabatus. 

Fig.  1  Op  Basal  membrane,  with  the  cementing  apparatus,  of  Caronula 
bakenaris ;  a  small  portion  of  the  parietal  membrane,/?/?/?, 
which  coats  the  folded  shelly  walls,  is  left  adherent  to  the 
basal  membrane. 

6,  the  circumferential  slip  (shaded  more  darkly  than  the  rest  to 
catch  the  eye),  separating  the  basal  from  the  parietal  mem- 
brane. 

(^  d,  slips  of  basal  membrane,  formed  at  each  period  of  growth, 
and  overlapping  each  other. 


DKscBimoK  or  rvkTf.,  28. 


Fig.  I  *  «  *  «<  a,  the  MS  tuturu  in  the  walla.  ■ 
paTtrosuU,  «r  whirh— 

A  u  the  baiil  nuurpn  iif  tb»  ro«l#inB. 

c  c  itui  or  the  Utcnd  compcrtiBMib^ 

s  D  that  of  Uir  csriao-Uienl  aanpaffwaM^  *md 

B  thai  of  t)i»  canua. 
r,  r.  nya  or  apokM  of  mmibranc,  prolooiped  t 

frrFDlial  slip,  and  ruiining  andrr  ihr  irtUf  fi 
eaclt  rompartnirat,  Imi  bm  cat  of  i  >  anmhr  1*7  ^b^ 
run  under  eacli  linn  of  witorv  (■).  Tb***  rmy»,  tM.  iliw 
»tmnitic«,  ripand  tnaivmcir  1  and  iht  thaf»  nd  lm0k 
of  thr  my*  majr  br  judgrij  nf  (rnm  lb«  baa^l  awdiw*  ui  fc 
fnld«d  «all>  given  ui  HI.  |G,  &f.  i. 
Thi!  two  crmrnt-dui'lk,  pmrrcdiux  from  CMb  enaaal-^aMA 
debouch  opptnite  the  middli^  fold*  of  tbr  later*)  I'c  cf  md 
pariiio-latvral  (d  u)  com  pan  mm  U.  The  U^cn  ^frngmmt 
have  hern  reroovMl.  n.ii.  Ttirrv  U  nar  eaaaklMaUa  tam 
in  l])i*  figurv,  the  two  maiu  tninki,  cnunwrtUiy  ifar  oavn*- 

fjlaodi.  aud  nifvlinj;  at  Ihi-  ocnlTr,  have  been  ttpwmma^d  m 
urmiOj;  b  alTaii;lil  liur,  liul    in   fai^  ibry  fonn  •  TC17  a^M 

BU^Ie,  ai  is  (.-om-cll]'  nliuvn  in  flj;.  I  ^. 
Kig.  1  (,  Diagratu,  rrprr>«iiliiig  a  vrrtical  irrliiia  tfarwa^  ■ 

the  baikal  aod  pnnirlal   mfnihraiKi,  with  IM  tbi 

the  mcmbranr  rnomiiiii*lj  t-io^prralfd. 
1 1  f,  layer*  of  crmrni.  «b)rh,  if  itic  vctton  iwd  bats  ^mdt  m 

the  line  of  the  iremri)t-doc1>,  aould    lut*   he«B   tae*  aa^ 

ceeding  out  of  (hear  iliict*.  a>  in  rrprrwDtad  at  (f),  nv* 

the  aertion  ii  lupiMwcd  to  hari^  taken  tbe  abwn  (■■■«. 
r'  r*,  ihp  •lipn  of  himal  membrane. 
6,  iho  circumferential  shp ;  bcurBth  Ihl*  ihr  tarn 

layer  rcprcMrntt  the  ceinrnt,  lalrly  rsenui,  1 

lia«  ncquirrd  iti  proprr  trancparrnt  atract 

elicwhi-re  reprr«-nlvd  hy  fin*  tloti. 
p,  tnciubraoc  HtrrnMlly  maling  the  walU  af  tlw  aWII. 
/,  rcmmt-ducia  openinE  Iworath  tke  bawl  mrabrnt*. 
Fig.  I  e,  The  central  purtioo  uf  Hg.  1  a,  ronndrraUj  niantinl. 

e*  c*,  «lip«  of  the  haial  roemhrane;  bat  the  tlicll,  «br«  1 

were  formed,  waa  ao  young  that  the  waUi  bad  not  Mtp 

tlieir  folded  atructurei  in  tiir  centre  tlie  pnbeBaJW  mta 

of  the  pupa  may  be  obncnrely  aevn. 
/,  tbe  main  rem eu t ■  trunk .  eonuecting  tbe  cenenl-fUMU. 
A,  a  cemeul-gUnd,  from  wbidi  Iwn  t«neni-daeta  p 
a  a,  cemenl-dDCtt  (cut  off),  leading  to  oppoiite  ibe 

of  the  carino-lateral  comparuoeRU 
b  b.  cement-dueta  (cut  off),  leading  to  oppoailr  tha  aui& 

of  the  lateral  compartmeDt. 
a'  &'.  a  pair  of  cement- d acta,  with  tbeir  ofiflcM 

under  Hide  of  one  of  the  alipa  of  baaal  ntnbtMM  ((')■ 

finint  which  once  waa  oppoaitr  tbe  middb  of  llw  a 
nteral  and  lateral  rompartaicnla.  Tlic  ovUln*  of  tfe 
dacta,lowardathecrntre,  maybe         '  -    •  •- 


panto  tha  aui&  M^ 

d.mbU>70.^| 
niddb  of  llw  cid^H 

ic  orUlnw  of  tfe  «^^H 

foronng  Mn^bl  l^^l 
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I,  Cement-ducts  and  one  cement-gland  of  CheUmohia  patula^ 
represented  without  the  basal  membrane,  to  which  they 
adhere :  /,  /,  main  cement-trunk ;  g,  enlarged  portion  ; 
A,  gland  ;  a,  b,  the  two  ducts  proceeding  from  this  gland, 
and  bifurcating  several  times  before  debouching  on  the 
under  side  of  the  basal  membrane.  Several  other  cement- 
ducts,  proceeding  from  other  glands,  are  represented  just 
as  they  appeared  under  the  microscope. 

i,  Cement-ducts  and  glands  of  Tubicinella  trachealis,  repre- 
sented without  the  basal  membrane  to  which  they  ad- 
hered :  (/)  (/),  main  cement-trunk,  connecting  the  several 
glands ;  h,  cement-gland ;  a,  cement-duct,  with  a  singular 
loop  (a!)  having  two  projections  or  rudimentary  branches; 
b,  spur  or  rudiment  of  a  second  cement-duct;  c,  third 
cement-duct. 

I  a,  Chain  of  cement-glands  of  Balanus  tintinnabulum,  with  all 
the  ducts  removed,  excepting  those  proceeding  from  the 
kut'/ormed  gland,  which  latter  correspond  in  age  with  the 
last-formed  zone  of  the  shelly  basis ;  the  whole  of  the  basis 
having  been  removed  by  acid. 

/,  main  cement-trunk  connecting  the  glands. 

gh,    la^formed  cement-gland. 

h,  ty  two  cement-ducts,  proceeding  from  a  great  common  duct ; 
one  of  these  bifurcates  at  (/),  and  one  branch  joins  at  {f) 
the  corrresponding  branch  from  the  corresponding  gland. 

1 1 1,  circumferential  duct,  into  which  the  ducts  A,  A,  ^,  /,  ^  all 
enter. 

t'  t',  branches  proceeding  from  the  circumferential  duct,  which 
branch  and  sub-branch  till  they  form  a  sheet  {zz)  of 
cement-tissue  on  the  outside  of  the  basis  of  the  shell. 

1 6,  two  cement-glands  of  Bal.  tintinnabulum  (this  figure,  to  match 
with  4  a,  ought  to  have  stood  upside  down),  taken  from 
near  the  centre  of  the  basis,  greatly  enlarged ;  (//),  main 
trunk ;  {g)y  enlarged  portion  of  the  trunk ;  (A),  gland ;  A,  t, 
two  cement- ducts  proceeding  from  a  common  point,  one  of 
them  {t)  bifurcates,  and  gives  off  a  rudimentary  branch,  ^; 
m,  a  spur,  or  rudimentary  duct.  The  gland,  A,  has  been 
pushed  on  one  side,  it  ought  to  lie  over  the  enlarged 
portion  {g).  There  is  a  considerable  difference  between 
these  two  glands  and  that  {g  h)  represented  in  fig.  4  a ;  the 
neck  of  the  gland  in  the  latter  being  elongated  into  a  great 
common  duct,  and  the  spur  or  rudimentary  duct  (m)  being 
absent. 

PLATE  29. 
Cirri  :  Larva,  first  stage. 

,   Sixth  cirrus  of  Balanus   aniphitrite  (var.  cirratus),  showing 

the  muscles. 
[a)  (6),  flexor  and  extensor  muscles,  moving  the  upper  segment 

(t  to  A)  of  the  pedicel. 
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OBscRimoit  or  rt-ATH,  39. 


Vig,  I,  («md  if),  fl«xor  and  ulniMr  nnx- 
lowrr  ■egmrnU  of  bulb  i 
rulalio 


""&; 


ihnp  nnit  being  mnflumt.  < 

■nil  extciuor  mavJr*  utettdtDg  Bp  k*A  ■ 


••s~"')ru»<~«— 


e  only  in  ibc  ur«r  nmiu  tietng  ajurad)  M 
Or)  (f)i  flrton  of  Ike  aey»nu  ■cKn)FOt<  io  Mrth  r«Mi. 
(A),  bnul  artirulBtioii  of  ItiBcr  (rgmrtii  iif  tbc  pedwvl. 
li).  up(icr  wticulaliou  of  lu«cr  ariiiWBt  nl  Itw  UnHrtl 
(Jt),  upper  BrticuUiiuu  of  upper  wgnnit  of  pmumI. 

2,  roufiu  cirrus  of  AcuU  ■uluU. 
(t)t  opP"'  >rti<'<il't)t>u  uftheluwtt 

o(  prdicel 
(A),  uppvr  Ai-ticulatioD  of  the  uppir  wgDMfit 

uf  pfdicrl  > 

(I),  curved  U«th  on  Ibr  pedicel. 
(m),      „        .,     on  ibo  •cgmenU  of  tbv  antcfior 

3,  Tbifd  dim*  orClilhAmiilu*  ■niroR«ta». 

4,  Secoud  ciiTUB   of  Balauua   pcrfonlni,  tm««I  exi 

htenl\y. 

5,  Tliird  cirra*  of  Xennhalanui  glabid|>ilia. 
fi.     Kiiib       „  „  ,. 

7,  SpcriimtoioB  (copied  hom  Mr.  C.  Spenne  DaU.  la  *  AbM 

Mug.  ofNalural  llMorj'  (S.  Jj.  rot.  <ni,  PI.  TlllJ. 
(aV  tif  VemiCft  StriimU,  in  an  nri;;  condKioD. 

ib),  of  BtJanui  hKlAnciidra,  more  oiatsK. 
r).  of  Balantia  prrforatiii,  appaKBllj!  nuttn*. 

8,  LarvB  of  Scalprllum  rulgare,  imoiviliaiclj  after 

tlie  rg^.  ■rrn  on  ibe  Teniral  urfac*  (Irttcn  af 
giv^  Wlow). 

9,  Larva  of  Balanu*  babuiolde*,  inmediatrlf  after  ceniBf  sat  W 

the  eg^,  (eeii  on  tbc  veninJ  nrlut.  eopieil  ttvm  Mr  C. 
Spcnce  fiai«'«  drawing io  'AonalaaiMl  MackiiiM of  Kaiani 
Iluhir;'  (S.  ■.').  vol.  vi)i,  PUU)  VI,  ig.  I  (ktUn  rf 
reference  gi'cn  helow), 
ID,  Urra  of  Chlhamaloa  MeUaiut,  aAo-  the  llnl  oMob.  hal 
durinj;  the  flrat  »tagc,  mcd  ub  tW  *tfitr«l  Mrftce.  < 
with  aomc  altcntioD*.  fran  Mr.  C.  Hptoce  Btu'a  4i 
in  '  Anuala  and  Magmsinc  of  Nalnnl  Uutorr'  (3 
val.riii.  I'iateVlII.  ftg.  13. 
(ne/etlMpmg  Mtfr*  appiy  U  oiot*Jlfit,  S,  9.  10.) 

(&).   Ant  pair  of  anlrniuc,  wx  obaervad  la  flf .  9. 

(£'),  the  aamc  anU-niur,  as  ytt  onoMd  (ib  fl(.  0)  wttlMt 

(r),  horn*,  locIudiDg  the  aMoiMl  pair  of  aaUooak 
(<0<  mouth,   probotcifgrtnod  1   in  6g.  S.  th«  apae 

been   act^  on  bj  potaah,  tlw  (saopliafva  eaa  b« 

withiQ,  wiih  the  oriiM  tmuaath  tba  avellla^  « 

latter  |»rrhap*  aniwm  to  tba  labvan. 
(«),  flrat.  nniramaai  nautory  leg  (bowtolinicaUy  iIm  a* 

thoracic  limb). 


I 
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Fig.lO,  (/)(^),  second  and  third,  biramous  natatory  legs  (homologically 

the  third  and  fourth  thoracic  limbs.) 
(h),  posterior  point  of  carapace. 

(i),  forked  terminal  projection  of  the  body  or  abdomen. 
(/),   second  forked  projection, 
(m),  two  sharp  points,  apparently  representing  a  third  forked 

projection, 
(n),  a  rounded  swelling,  apparently  lying  between  the  carapace 

and  the  supposed  abdomen,  and  beheved  to  form  the 

anus. 

PLATE  30. 

LaBV^  of  LePAS  :    SECOND  AND  LAST  STAGES  OF  DEVELOPMENT. 

Fig.  I,  Larva  of  Lepas  in  the  second  stage  of  development;  a,  sup- 
posed antennae  (second  pair)  ;  nt,  mouth ;  c,  three  pairs  of 
legs.  (Copied  from  Burmeister's  '  Naturgeschichte  der  Ran- 
kenfusser,'  Tab.  1,  fig.  3.) 
2,  Lepas  australis :  pupa  or  larva  (2  a,  of  natural  size)  in  the  last 
stage  of  development,  with  the  young  cirripede  in  its  na- 
tural position,  obscurely  seen  within, — the  specimen 
having  been  treated  with  caustic  potash,  and  mo  rendered 
transparent,  —  viewed  laterally  and  greatly  enlarged. 
Scarcely  more  than  the  outline  of  the  shell  or  carapace  is 
represented.  The  darkly  shaded  part  to  the  left  repre- 
sents the  extent  of  the  sack  of  the  pupa,  or  the  cavity  occu- 
pied by  the  thorax,  with  its  limbs. 

a,  both  antennae,  adhering  by  their  discs  to  a  piece  of  wood. 

b,  dorsal  surface  of  the  shell  or  carapace  ;  and  immediately  un- 

derneath this  letter  is  the  point  of  reflection  of  the  mem- 
brane investing  the  thorax,  so  as  to  line  the  sack  of  the  pupa. 
y,  is  the  posterior  end  of  the  animal,  and  of  the  orifice  on  the 
ventral  surface,  through  which  the  legs  are  protruded. 

c,  six  pairs  of  natatory  legs. 

dj  pair  of  caudal  appendages,  seated  on  a  minute  abdomen. 

m,  mouth,  from  which  the  oesophagus  can  be  seen  running  into 
the  stomach,  the  latter  having  two  dark  caeca ;  the  sto- 
mach sweeps  round  in  the  pupa  to  the  abdomen,  near  b* ; 
but  in  the  young  included  cirripede,  only  as  far  as  the 
letter  (6),  where  the  bases  of  the  posterior  pair  of  cirri  and 
the  anus  lie. 

n,  apodemes,  supporting  the  eyes,  produced  deeply  inwards 
from  the  eye-bearing  segment  (x,  in  fig.  4)  of  the  antennae. 

9,  bottom  of  sack  of  the  young  cirripede  immediately  after  its 
metamorphosis  ;  it  extends  as  far  as  f/.  (See  «,  in  fig.  3.) 

t,  gut-formed  cement-gland  (or  incipient  ovaria),  seen  on  the 
near  side  of  the  animal,  whence  a  cement-duct,  ^,  runs 
into  the  near  antenna. 

11,  internal  and  anterior  part  of  the  pupa,  fiUed  with  pulpy,  oily 
matter,  together  with  the  incipient  muscles  of  the  pedun- 
cle; when  stretched  out  it  forms  the  peduncle  of  the 
young  cirripede.     See  «',  in  fig.  3. 
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X,  bases  of  the  pedicels  of  the  etrri  of  the  jommg  iad«M 
cirripede. 
Fig.  2  a,  Pupa  of  Lepas  australis  of  natural  a? rrage  sixe,  witbia  a  iml 

inch  wide. 

3,  Young  cirripede  (on  a  smaller  scale  than  Fig.  2).  i 

after  the  exuviation  of  the  biTalve-like  pupal 
basal  segments  of  the  antennae,  the  eye-aptKletoc*  ••d  «« 
The  young  cirripede  has  just  assumed  its  proper  anms^^ 
at  nearly  right  angles  to  what  it  held  whilst  parked  wrka 
the  pupa, — this  change  of  poiiition  lia«tiig  brrn  e€t€te<  %j 
the  opening  out  or  strrtching  of  the  deep  fold  c4 
branc  (nee  n,  in  fig.  2)  formed  over  the  eye-apode«<^ 
eyes,  previous  to  the  act  of  exuviation. 

a,  the  three  terminal  segments  of  the  autenuK  of  the  p«pa» 
remaining  cemented,  in  the  same  position  mm  brforr.  to  tW 
same  piece  of  wood :  the  basal,  or  eye-braring  sefpnrftt  • «. 
in  fig.  4),  has  been  moulted  with  the  pupal  earapaer. 

e,  d,  legs  and  caudal  appeuiJages  of  the  pupa»  not  as  yet  osoahrdL 
but  quite  functionless ;  the  external  mcnibraor  c4  tW 
thorax,  and  that  lining  the  sack  of  the  pupa,  are,  likrviar. 
as  vet  retained,  but  soon  will  be  cast  off. 

8f  bottom  of  the  cack  of  the  young  cirripede,  which  cmo  now  be 
easily  distiuguiiihed. 

u',  the  peduncle. 

'>  y>  'i  primordial  vslves,  composed  of  rhicine :  x,    briog  the 
scutum  i  y,  the  tergum  ;  r,  the  carina. 
3  a,  small  portion  of  one  of  the  primordial,  uoncalcified  valves. 
much  magnified. 

4,  ventral  surface  of  pupa ;  on  the  name  scale,  and  io  the  saja* 

semi-transparent  condition  as  in  fig.  2. 
a,  antennae. 
6,  limit  of  sack  on  the  sides  in  the  ventral  or  lower  half  of  the 

pupa. 
y,  posterior  end  of  the  carapace, 
r,  df  brifitles  of  the  natatory  le^K  and  of  the  caudal  appendagea. 

protruded  through  the  orifice  of  the  carapace, 
e,  orifice  of  the  acoustic  Kscks. 
M,  month,  with  the  orauphsjfus  attached  to  it,  obsrurrly  •rtm 

through  the  carapace ;  the  stomach  ha%'iog  been  removed, 
n,  apodemes  supporting  the  eyes. 
N,  the  eye-bearing  or  biual  segments  of  the  aotenoK. 
o,  the  Kccond  or  main  segment  of  the  antennae. 
p,  the  third  or  disc  segment  of  the  antenns. 
r,  the  fourth  or  terminal  segment  of  the  anteunv. 
w,  ventral  surface,  bordered  by  the  edges  of  the  carapace ;  the 

letter  stands  near  the  extremity  of  the  oesophagus. 

5,  First  pair  of  natatorv*  legs :  /,  hiwer  segment  of  pedicel ;  /. 

upper  segment  t)f  }>edicel ;  A,  lower  segment  of  rama* ; 
t,  upper  segment  of  ramus;  k^  outer  ramus;  /.  lODrr 
ramus  of  same  leg ;  r,  sternal  surface  between  the  fir«t  and 
bccond  pairs  of  legs,  with  singular  thickened  ridges  and  folds. 
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Fig.  6,  Abdomen  with  two  caudal  appendages :  ^,  first  abdominal  seg- 
ment, attached  to  the  posterior  thoracic  segment ;  ^,  second 
abdominal  segment ;  ^  third  or  last  abdominal  segment ;  h, 
lower  segment ;  t,  upper  segment  of  caudal  appendage. 

7,  Transverse  section  of  the  pupa,  close  to  the  eye-apodemes ; 

these  being  made  to  stand  more  upright  than  in  fig.  2. 

The  internal  organs  of  the  animal  have  all  been  removed. 
a  a  cl^  section  of  carapace ;  from  a  to  a\  on  the  lower  side, 

forms  the  ventral  surface,  with  three  longitudinal  furrows, 

here  in  some  degree  opened  out. 
c,  crest  of  thick  membrane  on  each  side,  forming  the  sides  of 

the  lateral  furrows. 
N,  the  posterior  margin  of  the  eye-bearing  segment  (see  fig.  4) 

of  the  anteuDse;  the  edges  of  which  are  hardened  and 

thickened,  and  are  produced  inwards,  forming 
»,  the  apodemes,  to  which  are  attached  the  (n')  great  compound 

eyes. 

8,  Terminal  portion  of  an  antenna,  greatly  magnified,  seen  from 

above. 
0,  part  of  the  second  or  main  segment ;  an  oblique  line  shows 

a  line  of  separation  of  the  upper  thinner  and  lower  thicker 

membrane :  </,  single  spine  borne  at  this  segment. 
/I,  disc-segment,  bearing  seven  spines ;  p',  an  irregular  border 

of  the  cement-tissue,  believed  to  have  debouched  through 

the  spoke-like  minute  tubes  seen  on  the  disc, 
r,  terminal  segment,  projecting  almost  rectangularly  outwards ; 

t/,  most  delicate  tube  or  ribbon,  believed  to  consist  of 

cement-tissue. 


•% 
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ERRATA.. 

Page 

104,  thirteen  lines  from  bottom,  for  " Balanus  elott^atui"  read  "Bali 
galeatus** 
I  105,  six  lines  from  bottom,  y^r  '*  Balanut  elongatus,^*  read  "  Balanus  galeai 

VI ^,    Since  the  table  on  the  distribution  of  the  fossil  species  was  drawn  u 

have  examined  some  more  specimens,  sent  me  by  Mr.  Wood,  w] 

I  show  that  Balanw  coHcamu  and  ffameri  are  founa  in  the  Red  Cr 

and  that  Verruca  Slromia  is  found  in  the  Coralline  Crag ;  this 
make  the  total  in  the  Coralline  Crag  nine,  and  in  the  Red  Crag  e\{ 
1  should,  however,  add,  that  the  identification  of  Verruca  Stri 
in  the  two  Crags  is  a  little  doubtful,  as  the  specimen  was  without 
opercular  valves. 
235,  to  FoUil  localities  of  Bal.  eancavus,  add  Red  Crag  (Sutton)  Mus.  S.  Wc 
255,  six  lines  from  the  top,  Bal,  erenatus,  I  have  now  seen  a  single  Red  C 

specimen  '5  of  inch  in  basal  diameter. 
278,  to  Fossil  localities  oi  Bal.  Hamen,  add  Red  Crag  (Sutton)  Mus.  S.  Wc 
293,  nineteen  lines  from  the  top,y^r  "  Cotantin,"  read  "  Cotentin.' 
300,  ten  lines  from  bottom,  ybr  "  parieted"  read  "  parietal.' 
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N.B.  The  names  in  ilalies  arc  sjuouyms  or  doubtful  species. 


Abdomen  of  the  Balanids,  65. 

of  larvae  in  first  stage,  108. 
in  pupa  of  Alcippe,  518. 
Abdominalia,  order  of,  21,  563. 
Acasta,  sub-t^nus,  302. 
cjathus,  312. 
fenestrata,  316. 
glans,  314. 
Isevigata,  315. 
Montaffui,  308,  492. 
purpurata,  318. 
spinulosa^  321. 
spongites,  308. 
sporillus,  319. 
sulcata,  310. 
iubulosa,  320. 
undulata,  313. 
Acorn  shell,  33. 
Adductor  scutorum,  53. 
Adna,  genus,  354. 

angliea,  360. 
Affinities  of  the  Balanide,  152. 
Alse,  structure  of,  37,  47. 
Alcippe,  genus,  529. 

lampas  (female),  530. 
lam  pas  (male),  555. 
sexes  of,  23. 
Anelasma,  false,  resemblance  to  Xeno- 
balanus,  445. 
compared  with  Alcippe,52S. 
Antennae  of  larva  in  first  stagie,  105. 
of  pupa,  114. 

of  Alcippc,  549. 
of     Cryptophialus, 

681. 
of  Proteolepas,  601. 
Anus,  87. 

none  in  Proteolepas,  696. 

in  the  male  Alcippc  and 
Crvptophialus,  546,  562, 585. 


Apoda,  order  of,  22,  587. 

Apodemcs  for  the  attachment  of  eyes 

of  pupa,  120,  126. 
Apparatus,  cementing,  133. 
Appendages,  caudal,  65,  85,  479, 481, 

491. 
in  Verruca,  510 
in  Alcippc,  543 
filamentary,  to  sack,  64. 
to  limbs,  64, 
83. 
Jsemus,  geuus,  321. 

poroxus^  329. 
AstroUpai,  ^enus,  382. 
2cerur,  396. 
roiundariuSy  392. 
Attachment  of  Chelouobia  to  turtles, 
390. 
of   Coronula  to  whale's 

skin,  411. 
of  Tubicinella,  436. 


Baer,  Von,  on  morphological  differen- 

tation,  19. 
Balanidae,  family  of,  33. 

highest  Cirrinedcs,  20. 
Balaninse,  sub-family  of,  175. 

characters  of,  152. 
Bulanus,  genus,  177. 

shell  of,   immediately   aftei 
the  metamorphosis,  41 . 

supposed  male  of,  271. 

Aiax,  214. 

allium,  281. 

amaryllis,  279. 

amphimorphuSy  494. 

am  phi  trite,  240. 

aitgMlotu$,  256. 

arciica  patelUfirmity  256. 
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Saiamu,  areiiaa^  969. 

baUtnaritt  415. 

baUnoides,  267. 

pupa  of,  130 
monstrous  speci- 
mens with  im- 
perforate pe- 
nis, 109. 
cementing  appa- 
ratus of,  146. 

baUnoidei,  240,  493. 

bisulcatus,  293. 

BlaintiUii,  231. 

borealis,  262. 

calc^olus,  218. 

eandidui,  277. 

Capeusis,  209. 

carbansriiUf  492. 

cariosus,  273. 

eauis,  218. 

cepa,  283. 

chelyirypeieM,  394. 

elacatut,  261,  267. 

circituiafut^  492. 

eowmunU,  231,  492. 

concavus,  235. 

comubirtuu,  231. 

comigatus,  254. 

CoqmmbeHsu,  227. 

eoiUiius,  493. 

Cranehii,  231. 

crasiUM,  195,  493. 

crenatus,  261. 

erupui^  494. 

cylimdracetu,  206,  235,  494. 

CTmbiformis,  221. 

Oimim^i,  335. 

declivis,  275. 

decorus,  212. 

delpkinut,  494. 

demii/ormUy  493. 

diaaewui,  417. 

<li#for#,  227. 

dolosus,  295. 

UOrbigmii,  195. 

dmplocoMMit  365. 

ebtirneus,  248. 

eUmgatu$  (misprint  for  B. 
galeatus,  104.  105. 

eict^imi,  220,  261,  267. 

eritwut^  296. 

ySuotf/M,  201. 

/WAif,  492. 

JUiMlotMS,  267. 

flosculns,  290. 

galealus,  220. 

pemiemiaiui,  266. 


BalammtffiMM,  210. 

glandula,  i^.^ 
poi$9vpomo^  49S. 
Ilamrn,  277- 
//o/jprrt.  i99. 
kmmiii*t  I'JS. 
iniperator,  iS*. 
impnivisat,  ]ISO. 
inrlusua,  2V9. 
intrrtntiUy  Sl*>. 
Ueris,  227. 

hiindiaims,  495. 
•Mrr,  2:i5.  494. 
MomiMmi,  30H. 
naTicula,  22  i. 
nirresceiia,  910. 
nabilos,  951. 
onw/vf,  493. 
ot/iYwnrai,  492. 
orvilirm.  9r>7.  494. 
patellaria,  959. 
pafellaru,  494. 
peetimarimM,  493. 
perfarimmM^  492. 
peWoratqa,  931. 

upfiika 
tubes  of«  44. 
perfor&ims^  494. 
pfqUeJiu,  996. 
piMf,  200. 
ptr/M,  493. 
piumrimt,  493. 
piieaitu^  337. 
poecilos,  946. 
polfikaUmimi,  S99. 
porcatus,  956. 
^0fOfitf,493. 
fro^rw,  499. 
peittacos,  906. 
ptmcimimi,  967,  493. 
ptmdmmimit  337. 
pmsimia^  499. 
pmsimlans^  935,  493. 
pyramidsJiM^  494. 
quadriTittalut,  984. 
fw^M/w,  949,494^  493 
rioa^OMVi,  494. 
roffM,  979. 
nyoMtf,  961. 
u^itmioy  493. 
&o/MW,956. 
temipliemius^  494. 
ipospeoMtf,  30S. 
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Bakmui  tquamosm^  328,  494. 

iialaeti/erus,  329. 

iteliaru,  494. 

iMaita,  494. 

stultus,  216. 

iublavit,  493. 

m/mi/mm,293. 

sulcaius,  256,  493. 

terebratus,  285. 

Uriiarita,  494. 

test«latu$,  256,  494. 

tintinnabalTim,  194. 

varieties  of,  201. 

tintinnabulum,  eyes  of,  93. 

nervous  system 

of,  92. 
cementing    ap- 
paratus    of, 

147. 
UntinnabnlMM,  195,  204,  206, 

214,  493. 
trigonus,  223. 
Mipa,  195,  205,  277,  494. 
tmlipijbrmiSi  204. 
Uddevailefuis,  277,  494. 
un^formis,  296. 
vanans,  298. 
vemtca,  518. 
vestitus,  286. 
vinaceus,  213. 
viraatus,  494. 
wlgaru,  267. 
gaiiaritu,  235,  494. 
Ball,  Dr.,  on  the  attachment  of  Chelo- 

nobia,  392. 
Basis  of  shell,  49. 

cancellated  in  Bal.  hevis,  230. 
perforated  in  Bal.  terebratos, 

285. 
hardly  distinguishable  in  Bal. 

flosculus,  291. 
affected  by  adhering  to  corals, 

301. 
surrounded  by  a  ledge  in  Chtha- 
malus,  452,  466,  467. 
Bate,  Mr.  C,  on  the  spermatozoa  of 

cirripedes,  99. 
on  the  larva  of  cirri- 
pedes, 103. 
on  the   excavation   of 
Verruca,  514,  518. 
Bisexuality  of  cirripedes,  23. 
Bearing  powers  of,  in  Verruca,  512. 

in  Aldppe,  549. 
Botcia^  genus,  354. 
Bosquet,  M.,  Monographie,  &c.  526. 
Branohi«,63. 


BnmchiflB  in  Alcippe,  537. 

Brewster,  Sir  D.,  on  lime  and  animal 

matter,  552. 
Bristles  on  membranes  of  shell  and 

operculum,  59. 
Bronn,  list  of  Balanidse  in  his  Index 

Palseont.,  173. 
Burmeister  on  the  rank  of  cirripedes, 

17. 
branchitB  of  Goro- 

nula,  64. 
labrum    of    Coio- 

nula,77. 
reproductive     sys- 
tem of  cirripedes, 
97, 100. 
larvas  in  the  second 

stage,  109. 
larvn   in  the  last 
stage,  114. 

CflDca,  ovarian,  100. 

to  stomach,  85. 
Calcar  tergi,  52. 
Caligus,  nerves  of,  88. 
Canal,  alimentary,  85. 
Carapace,  homologies  of,  131. 
of  pupa,  112. 

aborted  in  Froteolepas,  595, 
603. 
Carina,  posterior  compartment  of  shell, 

39. 
Catophragmus,  genus,  485. 

connecting    link    be- 
tween tne  Balanidas 
and  Lepadidc,  41. 
imbricatus,  490. 
polymerus,  487. 
Cement,  tube  or,  proceeding  from  the 

pupal  antenns,  118. 
Cementing   apparatus   in  the  pupa, 

118, 122. 
in  the  mature 

animal,  133. 
in    Platylepas, 

426. 
inXenobalanus, 
442. 

in  Froteolepas, 
599. 
organs  of,  in  Crustacea^  151. 
Cgtopirus,  genus,  397. 
Chamossipho,  genus,  470. 
columna,  470. 
scutelliformis,  472. 
Changes  during  growth  in  the  Bala- 
^  128, 189. 
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Characters,  yariability  of,  155,  184, 
197. 
value  of,  in  the  Balasidc, 
154. 
Chelonobia,  genus,  382. 
caretta,  394. 
patula,  396. 

cementing  appara- 
tus of,  145. 
Samffnii,  392. 
testudinaria,  392. 
CJUrona,  genus,  177. 
Ghitine,  7,  58. 

Chthamaling,  sub-family  of,  446. 
characters  of,  152. 
Chthamalos,  genus,  447. 

antennatus,  460. 
cirratus,  461. 
dentatos,  463. 
fissus,  462. 
gwantemi,  477,  492. 

fiaber,  455. 
Icmbeli,  465. 
intertextus,  467. 
scabrosus,  468. 
stellatus,  455. 
MUUatuf,  492. 
Cilis,  not  present  in  the  articulata,  516. 
Gircolaiion,  87. 

Cirri,  their  muscles  and  morements, 
71. 
their  structure^  81 . 
their  reparation,  158. 
in  Acasta,  with  variable  hook- 
like teeth,  306,  311. 
antenniformed  in  Chthamalus, 

453,460. 
variability  in  numbers  of  seg- 
ments in  Tetradita  poroaa, 
332. 
structure  of,  variable  in  Cba- 

nuesipho  oolumna,  472. 
with  one  ramus,  converted  into 
a  triturating  button  in  Al- 
cippc,  542. 
abdominal    in    Cryptophialus, 

575. 
none  in  Proteolepas,  587. 
Cirripedia,  their  rank  and  affinities, 

10  to  20. 
Cirripedes,  how  their  position  is  ac- 
quired, 127. 
young,  clianges  in,  128. 
sessile,  33. 
C/iiui,  genus,  496. 
tiriaia,  519. 
Of«/t0,  genus,  496. 


CIUm  ttrrmea,  519. 
Clfiia^  genus,  496 
Coldstream,  I>r ,  on  Uic 


u  rrr 


oo  •  dirfcwy 


CoiumeiitMa,  genu^  4il. 

Compartments  of  sbcU.  Bsaiber  c/.  0 

fttnsciiife  oC  ^ 
Concholepas  Pemviaaa*  iakakted  iN 

Cryptophialus,  S07. 
Conia,  genus,  321. 

dqtrf$$a,  337. 

Lfomtii,  343. 

fortita,  329. 

radiata^  343. 

HMM,  335. 

Qmopm,  genus,  177. 

remarks  on,  190. 
eltmffoU,  220. 
OM/tf,  219. 
Corals,  effect  of  attarhwfl  to,  im  Ba- 

lanus,  301. 
CoronuU,  genus,  397. 

balcnaris,  415. 

CdDCBiuv  a^i^pi^ 

fmliuoC  lU 
barbara,  421. 
Ifi/ida,  423. 
IfissesloUis,  42S. 
Caiiformifusu,  425. 
diaderoa,  417. 

Dcntns  f  TfUai  cC 

88.       ' 
f«/«i«,  396. 
reginc,  419. 
iaUmU,  394. 
Uiimdimarim,  392. 
imbicimella,  431. 
Coroaula^  genus,  3S2.  424,  430 
CoroMMittue,  sub-family  of,  153. 
Coroauliltt  diadems,  421. 
Creuftia,  subf^nus,  375. 
CkUdftm,  382. 
decomU,  3S2. 
gramdii,  376,  3Sl. 
prrpans,  376,  37  S. 
wtadrfpomrmm,  367,  3>2. 
muUiiirimis^  3Si. 
fttdiaia,  3S2. 
spbulosa,  376. 
HruUs,  382. 
Siromia,  518. 
rfrrmeu,  518. 
Crtmiie  rayomasmie,  362. 
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Cretma,  genus,  354,  497. 
Cross-impregnation  of  Cirripedes,  103, 

197. 
Crustacea,  cementing  organs  of,  151. 
Cryptophudus,  sexes  of,  33. 

minutns  (female),  566. 
(male),  584. 

Dana,  Mr.,  on  the  classification  of  Crus- 
tacea, 11, 17. 
on  centralisation  in  Crus- 
tacea, 19. 
on  nerves  of  Califl:us,  88. 
on  the  antenniB  of  the  larvs 

of  cirripedes,  106, 114. 
on  the  conversion  of  man- 
dibles into  legs,  107. 
on  the  abortion  of  the  seg- 
ments of  body.  111. 
on  the  distribution  of  Crus- 
tacea, 161, 167. 
Daphnia,  organs  of  hearing,  114. 
eyes  of,  131. 
moulting  of,  157. 
Iktraeia,  Genus,  354. 

mantieulanoB,  373. 
Linnm,  374. 
Denticuli,  on  the  parietal  septa,  43. 
Deposit,  calcareous,  inorganic  in  cham- 
ber of  Alcippe,  553. 
Depths  at  which  cirripedes  live,  163. 
Diadema,  genus,  397. 
bifida,  493. 
tmlgare,  493. 
Du  Cane,  Capt.,  on  the  larvse  of  Crus- 
tacea, 108. 

Edwards,  Prof.  Milne,  on  the  classifi- 
cation of  Crustacea,  11, 17. 

on  the  lengthening  and 

shortening    of     the 

limbs    in  Crustacea, 

14,  73. 

on  the  *  tige'  and  '  palpe' 

of  the  Ombs,  83. 
on     the     sclerodermic 
plates  of  the  Cara- 
pace, 35. 
on  the  Carapace,  131. 
on  general  classification, 
539,  565. 
Elminius,  ^enus,  345. 
Kingii,  348. 

cementing    appara- 
tus of,  146. 
Leachii,  348. 
modestus,  350. 


£lminius,  plicatus,  351. 
simplex,  353. 
Epidermb,  so  called,  58. 
Epithelium  of  stomach,  86. 
Epizoons  (male),  37. 
Buraphia,  genus,  447* 

HmMi,  465. 
Excavation,  powers  of,  in  Verruca, 

513. 
in   Alcippe, 
549. 
Exuviation  of  the  pupal  membranes, 
133. 
in  the  mature  animal,  157. 
in  relation  to  the  habits  of 

cirripedes,  56. 
anomalous  in  Isaura,  13. 
Eye  of  larva  in  first  stage,  104. 
Eyes  of  pupa,  119. 

of  pupa,  their  exuviation,  136. 
in  pupa  of  Aldppe,  549. 
the  metamorphoses  of,  in  Cirri- 
pedes, 130. 
of  Balanus,  93. 

Female  organs,  100. 

Flabellum  of  limbs,  83. 

Food  of  Cirripedes,  87. 

Fouet  of  limbs,  83. 

Frsena,  ovigerous,  homologous   with 

branchiae,  65. 
Fmna,  ovigerous,  modified  in  Alcippe, 

537. 

Generation,  oraans  of,  97. 
Geographv  of  Cirripedes,  159. 
Geou)gicai  history  of  Cirripedes,  173. 
Glands  for  cement,  138. 
Gnathites,  structure  and  muscles  of, 

75,  77. 
Goodsir,  Mr.,  on  the  larvae  of  Cirri- 
pedes, 103, 108. 
on  his  male  Balanus, 
371. 
Gray,  Dr.,  on  the  homologies  of  sessile 
and  pedunculated  Cirri- 
pedes, 34. 
on  the  CoronulinsB,  153. 
on  marks  on  the  shell  of  a 
Balanus,    produced    by 
growing  on  wood,  185. 
on  the  structure  of  Chtha- 
malus,  448. 
Growth  of  shell,  54. 

changes  during,  138,  189. 

rate  of,  156. 

of  sliell  in  Tubicinella,  436. 
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Habits  of  Cirripedes,  169. 
Hancock,  Mr.,  on  the  action  of  the 

cirri,  14. 
on  the  excavations  of 
Verruca,  612, 516. 
on  Alcippe,  630. 
on  the  excavations  of 
Alcippe,  549. 
Hanlej,  Mr.  S.,  on  Bal.  Hameri,  277. 
Hearing,  organs  of,  95. 
Hectocotyle,  23. 
Hepatic  system,  86. 
Hermaphrodite    condition   of   Cirri- 

pedes,  23. 
Hippoljte  varians,  larve  of,  108. 
History,  ^Ic^cal,  of  Cirripedes,  172. 
Homologies  of  Cirripedes,  102. 

of  the  carapace  and  valves, 

131. 
of  body  in  Froteolepas, 
595. 
Homer,    Mr.,   on  lime  and   animal 

matter,  552. 
Horsford,  Dr.,  on  the  setting  of  lime, 
553. 

Ibla,  sexes  of,  23. 

Imbedment  of  Chelonobia  in  turtles, 

390. 
of  Coronula  in   whale's 
skin,  411. 
Impregnation,  mutual,  of  Cirripedes, 

102,  197,  271. 
Injuries,  reparation  of,  158. 
Interbreeding  possible  in  Cirripedes, 

102, 197. 
Isaura,  not  moulting  its  carapace,  13. 

Jaws,  movements  of,  76. 
Joly,  M.,  on  the  Isaura,  13. 

on  the  larvsB  of  Caradina, 
106. 
Jones,  Dr.,  on  the  liver  in  Daphnia, 

86. 
Jassieu,  Adrien,  on  classification,  528. 

Karsten  on  the  testes  and  ovaria  of 
Cirripedes,  98,  100. 
on  supposed  hepatic  organs, 
8G. 
KoUiker  on  the  spermatozoa  of  Cirri- 
pedes, 99. 

Labrum,  structure  of,  75. 

remarkable,  in  Alcippe,  54-0. 
moveable,  in  Crvptopliialus, 
572. 


Lamell»,  ovigerous,  101. 

in     Xei 
444. 
Lamina,  internal  of  wall  of 

cellated,  213. 
Larvs,  first  stage,  103. 

second  stii^,  109. 
during  their  early  st 
like  in  Crvptophii 
last  or  pupal  stage, '. 
Leach,  Dr.,  on  the  Coronuli 
Le^  of  pupa,  121. 
Leidy,  Dr.,  on  the  e^es  of  & 
Lepadidce,  family  of,  626. 
Lepas  angmta,  231. 
angfutaia,  231. 
australis,  pupa  of,  IIC 
baUtnoidet,  231,  240,  i 
balanus,  231,  256. 
borealiSf  251. 
careita,  394. 
eariosa,  273,  329. 
co^ruiescetu,  342. 
coluiHua^  470. 
costala^  256. 
eritpaia,  195. 
depressa,  455. 
diadema,  417. 
fascicularis,   cement, 

118. 
fiHulosa,  231. 
foliacea,  261,  277. 
fungiteSf  329. 
gaUata,  220. 

Hameri^  277. 
minor^  240. 
niiiray  344. 
ore  august  tore,  231. 
radiatity  240. 
patelluriSj  259. 
par  cat  a,  195. 
porosa,  329. 
psiitacus^  20G. 
puHctateSy  455. 
purpuraxcetis,  337. 
purpurea^  241. 
Seoticay  250. 
spinosa^  1U5. 
gpongio^iay  30S. 
spongiieSy  308. 
sti'Uatay  455. 
striata,  518. 
Str'&mia^  5 IS. 
tcstudinariay  31^—  - 
tifitittnafjTtfioii,  1  V^Z!I^ 
tutipuy  201,  277 
vrn-uray  5 IS. 
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Lesson  on  the  Triton,  158. 
Limbs  of  pupa,  121. 
Limbus  occludens  in  Pyrgoma,  54. 
Lime,  tendency  to  barden  with  animal 

matter,  552. 
Limulus,  nervons  system  of,  88,  90. 
Linnsns  on  the  Triton,  158. 
Lithotxra,  powers  of  boring,  535. 
Liver,  86. 
Lycll,  Sir  C,  on  Bal.   Uddevalletuit, 

277. 


Male  organs,  97. 

of  Alcippe  lampas,  555. 
of  Crytophialus  minutus,  584. 
Males  of  dirripedes,  23. 

of   Cirriijedes,    not    of   much 

classificatory  importance,  566,  586. 

Manatee,  with  Platylepas  attached  to 

the  skin,  427. 
Mandibles  structure  of,  76,  79. 

reversed    in    Proteolepas, 
589. 
Maxillae,  structure  of,  76,  80. 

reversed  in  Proteolepas,  590. 
Megatrema,  genus,  354. 
Anglica,  360. 
semicosiata,  374. 
Membrane,  covering  the  shell,  58. 

opercular,  58. 
Meuula,  genus,  177. 
Metagenesis,  124. 

Metamorphoses  in  the  thoracica,  102. 

of  Alcippe,  548. 
remarkable,  in  Crypto- 
phialus,  579. 
Moulting  of  the  pupal  membrane,  123. 
in  the  mature  animal,  157. 
Month,  structure  of,  74,  78. 
of  pupa,  121. 
none  in  the  male  Alcippe  and 

Cryptophialus,  562,  585. 
suctorial  in  Proteolepas,  589. 
Movements  of  the  cirri,  71. 
Muscles  of  attachment  of  the  body  to 
the  operculum,  68. 
of  the  sack,  62. 
of  the  thorax,  69. 
of  the  cirri,  71. 
of  the  jaws,  76. 
^  of  sack,  weak  in  Chelonobia, 

389. 

Nerves  splanchnic,  91. 
Nervous  system,  88. 
Nobia^  genus,  354. 


Nobia  grandis,  365. 
Nomenclature,  rules  of,  204. 


Octomeris,  genus,  482. 

angulosa,  483. 
augubra,  483. 
brunnea,  484. 
SMckburii,  483. 
Ochthona,  genus,  497. 

Slroemiay  519. 
(Esophagus,  85. 

in  the  pupa,  121. 
with  teeth,    in  Crypto- 
phialus, 577. 
Operculum,  50. 

remarkable,  in  Pyrgoma, 

356. 
remarkable,    in  Verruca, 

497. 
Orders  of  Cirripedes,  20. 
Organs,  acoustic,  95. 

of  pupa,  113. 
of  reproduction,  97. 
for  cementing,  133. 

in    the  pupa, 
122. 

Orifice  of  shell,  38. 

Otolites  absent  in  Crustacea,  97. 

Ova,  sizes  of,  101. 

Ovaria,  100. 

incipient,  in  pupa,  122. 
occupy  a  chamber  in  the  shell 

in  Coronula,  411. 
in  Proteolepas,  697. 
Owen,  Prof.,  on  Metagenesis,  124. 

on  vegetative  repetition, 
20. 


Pachylasma,  genus,  475. 

structure  of  alie,  36. 
giganteum,  172,  477. 
aurantiacum,  480. 
Palpi,  structure  of,  75. 

absent  in  Alcippe,  540. 
peculiar  in  Cryptophialus,  572. 
in  Proteolepas,  590. 
Parasite,  allied  to  Bopyrus,  102. 
Parictes  of  shell,  43. 

internal   lamina  of,    cancel- 
lated, 213. 
perforated  in  Acasta,  305. 
with  numerous  rows  of  pores 

in  Tetraclita,  323. 
much  folded  in  Coronula,  399. 
Penis,  pubosciformed,  99. 

imperforate,  102,  271. 
its  reparation,  159. 
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Penis,  pubosciformed,  of  wonderful 

lengtn  in  Cryptophialns,  586. 
Perforations  in  shell  of  A  casta,  305. 
Phyllosoma,  affinities  to  cirripedes,  18. 
Pli^lepas,  Renos,  424. 

bissexlobata,  428. 

deoorata,  429. 

cementing  appa- 
ratus of,  1'43. 

fulehra,  428. 
PoQcilasma  Ksmpfcri,  409. 
PoUicipes  compared  with  sessile  cirri- 
pedes, 34,  41.  52. 
PoiwUpas,  genus,  397. 
Po^/rvwa,  genus,  321. 
Position  of  cirripedes,  how  acquired, 

127. 
Potash,  caustic,  action  on  shell,  50. 
Primordial  veItcs,  129. 
Prosoma,  part  of  thorax,  67. 
Proteolepas  biTincta,  589. 
Pupae  of  cirripedes,  1 10. 
Pupa  without  natatory  legs  in  Crjpto- 

phialus,  5  SO. 
Pyigoma,  genus,  354. 

Anglicum,  300. 

cancellatum,  362. 

conjugatum,  364. 

eorymlH/sa,  374. 

crcnatum,  370. 

dentatum,  369. 

grandc,  365. 

loAafa,  362 

millc|)or«c,  367. 

monticularis,  372. 

tpongiantm,  374. 

fUllata,  374. 

Stokesii,  361. 

sulcaittm,  360,  492. 

undata,  492 

Radii,  structure  of,  37,  45. 

remarkable,  with  outer  lamina 
of  ^rcat  thickness  in  Chelo- 
nobia,  3S5. 
compound  in  Coronula,  405. 

in  Xenobalanus,  441 . 
Rami  of  the  cirri,  their  morements 
and  homologies,  71.  83. 
modified  in  jVJcip|M*  into  tritu- 
rating organs,  542. 
Range,  geographical,  of  cirripedes,  159. 
Ratnke,  on  the  position  of  the  anus 
in  Toung  Crustacea,  109. 
on  the  cementing  organs  of 
Crustacea,  151. 
Rectum,  87. 


Reparation  of  ifyiinr«,  1  S$ 
Reproduction  of  rirTif*rdr».  97 
Respiration  of  rirriprdr*,  €• 
Rostrum,    antenor    roibfartartf    H 
shell.  3*J. 
not  ATnimrtrksl  m  Qcsi:afr 

hta  i*arrttA.  3*^3 
compouodrvi  la  J'kfi^fri^ 

■\^ 

not  quite  mctLal  \a  Ric* 
IqAS.  lii 
Rules  of  nomenciature*  3^^ 

Sack.  61. 

uiuscli*s  of,  62. 
format  i(»u  of«  124. 
Sacks,  acoustic,  95. 
olfaclonr,  97 
Sari^ninm,  f^nus,  351. 
ScalpcUum,  st-ics  of.  23. 

vulgare,  larrv  «'^.  W\ 
Schodlcr,  on    organs   of    beanaf    a 

Daphnia,  IH. 
Schumacher,  tiate  of  meoioir.  3il 
Scuta,  their  .«»tnjcturr,  51. 
Scutum,  with  homj    artiralar   r^ifr 
in  Chrlonobia,  3>*> 
remarkable  from  rtr^  adiv 
tor    ridge    aoa   orrioiktf 
ledgr  in  Ftrvni&a,  ^IS< 
fixed  in  Verruca,  S^ii 
Sections,  tnmsvene,  of  shells  ti  R^ 

uidc,  39. 
Segments  of  bodj  in  rirripnirm,  \\\, 

li5. 
in  Alcippr,  537. 
in    CffT|4nplinha. 
571. 
Senses  of  cirripedes,  9 1. 
Septa,  longitudinal,  of  ibr   paricta. 

43. 
Sexes  of  cirrinedfs,  23. 
Sheath  of  shell,  3s.  4S. 

peculiar  in  Tubicinrlla,  43i. 
remarkable  in  Chrlonobia,  S^S 
Shell  of  a  sessile  cirnpede  compMvd 
with  the  shell  of  tbe  Lcfi» 
did«',3l,41.52. 
of  sessile    curipedc    oi4b£«M 
with  the  carapace   uC  Cm 
tacca,  33. 
elements  of.  37. 
sheath  of,  *S\  i^. 
orifice  of,  3^. 
oompartmenta  of,  39,  43. 
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shell,  immediately  after  the  metamor- 
phosis, 41. 
walls  of,  or  parietes,  44. 
radii  of,  37,  45. 
alae  of,  37,  47. 
basb  of,  49, 
oi)eroulum  of,  50. 
growth  of,  54. 
minute  structure  of,  57. 
membranes  of,  58. 
sack  of,  61. 
with   tubular    perforations    in 

Chamassipho,  473. 
almost  rudmientary  in  Xenoba- 

lanus,  441. 
aapunetrical  in  Verruca,  499. 
minute  structure  of,  in  Verruca, 
506. 
Shells  of  moUusca  excarated  by  Ver- 
ruca, 512. 
excavated  by   Al- 
cippe,  549. 
Siebold,  Von,  on  Syngamus  trachealis, 

23. 
on  the  abdomen  of  cir- 
ri pedes,  65. 
on  tne  caeca  of  the  sto- 
mach in  Crustacea,  86. 
on  the  vision  of  cirri- 
pedes,  94. 
on  the  acoustic  organs 

of  Crustacea,  97. 
on  the  spermatozoa  of 

cirripedes,  99. 
on  the  eyes  of  cirripedes, 
121. 
SipkomeeUa^  genus,  438. 
Sue  of  cirripedes  in  relation  to  tem- 
perature, 162. 
Sowerbj],  Mr.  G.  B.,  on  the  species  of 
Balani  having  cup-formed  oases,  in 
the  southern  nemisphcre,  192. 
Sowerby,  Mr.  G.  B.,  jun.,  on  an  inor- 
finmic  deposit  in  connexion  with  a 
Fholas,  553. 
Species,  variability  of,  155,  184,  197. 
Spermatozoa,  98. 
Spur  of  tersnim,  52. 
St.  Angc,  M.  M.,  on  the  mouth  of 

cirripedes,  19, 76. 
on  tlie  reproduc- 
tive system  of 
cirriiKjdes,    97, 
100. 
ou    the    nervous 
system,  92. 
Stomach,  85. 


Stomach,  none  in  Proteolepas,  596. 

none  in  the  male  Alcippe  and 
Cirptophialus,  562,  585. 
Stomapoda,  affinities  to  cirripedes,  19. 
Straus,  on  the  affinities  of  cimpedes,  9. 
on  the  moulting  of  Daphnia, 
157. 
Structure,  microscopical,  of  sheU,  57. 

peculiar  in  Ver- 
ruca, 506. 
Stutchbury,  Mr.,  on  the  shell  of  Chelo- 

nobia,  386. 
Syngamus  trachealis,  23. 
System,  muscular,  of  the  body  and 
cirri,  62,  68,  71,  76. 
alimentary,  85. 
circulatory,  87. 
n6rvou8,  88. 
reproductive,  97. 

Temperature,  effects  of,  on  cirripedes, 

161. 
Tetradita,  Genus,  321. 

ccerulescens,  342. 
cosUta,  339. 
porosa,  328. 

npfilled     parietal 
tubes  of,  44. 
purpurasoens,  337. 
radiata,  343. 
rosea,  335. 
serrata,  333. 
squamu/osa,  329. 
yitiata,  340. 
Terga,  their  structure,  51. 
Tergum,  occiudent  ledge  and  shape 
of,  in  Pyrgoma,  356. 
fixed  in  Verruca,  503. 
Testse  valves,  39,  43. 
Testes,  97. 

development    of,    in  Proteo- 
lepas,  598. 
Thoracica,  order  of,  21,  30. 
Thorax  of  the  Balanids,  66. 
of  pupa,  85. 

rudimcatanr,  in  the  male  Al- 
cippe, 962. 
Ti^  of  limbs,  83. 
Triton  of  Linnaeus,  158. 
Tubicinella,  genus,  430. 

cementing  apparatus  of, 

143. 
trachealis,  431. 
balattuinim,  431. 
Lamarckiit  431. 
fnajor,  431. 
maxima,  172,  438^  492. 
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Tortlea,  with  their  canpaon  oerfo- 
rated  by  Chelonobia,  391. 
with  Platylcpas  attached,  427. 

Uniaezuality  of  cirripedea,  23. 

Vaffina  or  sheath,  38,  48. 
ValTea,  opercular,  50. 
of  shell,  39,  43. 

Crimordial,  129. 
omologics  of,  131. 
Van  do  Hocven  on  Limulos,  88,  90. 
Variation  of  characters,  155, 184, 197. 

in  Tetraclita,  327. 

in  Chthamalus,  459. 
Verradds,  family  of,  495. 
Vermca,  genus,  496. 

eameri  Jmencami,  396. 

lasTigata,  520. 

ncxa,  522. 

prisca,  525. 

SpcDgleri,  521. 

Stromia,  518. 


Vesicle,  acou>tir.  'Jj 

Vesiculic  MrminAlr!!,  9** 

Vesicula  sruiiuihlu.  {-•inrip''>v' i  .l  \'\ 

teolrpa»,  5<Jb. 
Vision  of  cirri j»rdrt,  'J  I 

WapntT,  R.,  on  thr  rrjir-l^rt^i*-  ♦) 

tCBi  of  rirri|»r<ln,  1^7,  *^J 
Walb  of  shrll.  43. 
Watrr,  bnirkish.  cffrctA  if.   on  r-.r 

pedes,  163 
Wnales*  »kin,  growth  of,  into  thr  trr 

of  CoroQu^  113 
|itrforalcti     bi    Tut» 
ncUa.  43^>  ' 

Xcnobidauus,  ffrnns.  1.3^. 

giobici|iiti».  II" 

Zenker  on  thr   eye»    of     l>ftf-lr..a 

121. 
Zoospcnus,  9^ 


.  / 


J    1    AiiitBti.  rkifftrR.  nAiTiii.ii'iPrv  iinfti 


I 

4 


M        -k 


! 


.■•   < 


DATE 

:  1 

WB27n 

—    -                  



• 

UE 

STANFORD  UNIVERSITY  UBR/\RIES 
STANFORD.  CALIFORNIA 


I 


BIOL.  LIB. 


AUG  1  7  1972 
OS?  I  1  l?p| 

r£6ie«»M 

NOV  9     1985 


Stuford  Unlrenlty  Utirary 

Stanford,  Cslifomia 


In  order  that  others  may  use  this  book, 
please  return  it  as  soon  as  possible,  but 
Dol  later  than  the  date  due. 


